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For  over  30  years  UTC  has  been  the  leader  m 
advancing  the  art  and  technology  of  iron  core 
inductance  devices  ,  .  ,  The  Linear  Standard  (LS 
type)  units  are  the  highest  quality,  non-hermetic, 
high  fidelity  transformers  of  their  type.  This  series 
includes  transformers  designed  for  tube,  transistor, 
hybrid,  modulation  and  matching  applications. 

With  the  ever  increasing  use  of  wide  range  equip- 
mentj  the  point  has  been  reached  where  the  nnajor 
limiting  factor  is  the  frequency  range  of  the  trans- 
formers employed.  These  LS  components  represent 
the  closest  approach  to  the  ideal  transformer  from 
the  standpoint  of  uniform  frequency  response,  low 
wave  form  distortion,  high  efficiency,  thorough 
shielding,  and  dependability. 


L  S     SERIES       Freq. 
TRANSFORMER      Pri.        See.       Range 
TYPES        Range  n  Range  n    ±  1  db 


Max. 
Level 
Range 
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High  Level 
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lOK 
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to 
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2500  W 
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Do    It  Yourself? 

In  all  of  the  tumult  over  incentive  licensing^ 
there  is  one  item  that  seems  to  be  generally 
accepted:  it  would  be  nice  if  things  were  bet- 
ter. We  all  wish  that  operating  in  our  lower 
bands  wasn't  quite  so  hectic,  that  more  oper- 
ators would  be  considerate,  that  more  public 
service  was  being  accomplished,  that  more  of 
us  would  try  building  equipment  and  that  we 
would  all  continue  to  improve  technically.  Not 
necessarily  in  that  order. 

All  of  these  goals  are  worth  tackling.  Ama- 
teur radio  will  be  the  better  for  their  success 
and  our  enjoyment  of  it  will  be  just  that  much 
more  enhanced. 

The  question  is,  shall  we  go  after  these 
objectives  voluntarily,  putting  otn  own  per- 
sonal enthusiasm  into  them,  shall  we  do  it  with 
a  gun  stuck  in  our  back,  or  shall  we  just  leave 
everything  alone  and  let  things  fester? 

My  own  belief  is  that  we  can  accomplish 
all  this  ourselves  without  the  FCC  wielding  a 
big  stick. 

Ham  radio  is  one  of  the  greatest  hobbies  in 
the  world.  Not  only  do  we  get  entertainment 
from  the  use  of  it,  but  we  are  ready  to  help 
out  in  any  emergency  or  disaster.  Perhaps  it  is 
time  that  every  one  of  us  took  a  good  deep 
look  into  om'selves  to  see  what  we  can  do  to 
be  a  better  amateur  and  to  make  amateur 
radio  better.  This  means  all  of  us,  from  the 
oldest  old  timer  to  the  newest  Novice*  AH  of  us 
can  help  ourselves  and  ham  radio* 

What  can  we  do?  Let's  take  another  look  at 
those  goals; 

Courtesy 

Wider  use  of  available  bands 

Technical  improvement 

Home   construction 

Public  service 


Courtesy.  Perhaps  consideration  would  be  a 
better  term.  All  of  us  can  devote  time  and 
eflFort  to  this,  not  only  in  being  sure  that  our 
own  behavior  is  impeccable,  but  in  teaching 
others  what  is  right  and  what  is  wrong  on  our 
bands.  It  takes  great  courage  to  speak  up  when 
someone  has  done  wrong  •  .  ,  and  great  diplo- 
macy. Diplomacy  is  not  a  born  ability,  it  is 
learned  through  bitter  experience,  I  find  that 
few  fellows  get  angry  when  I  suggest  an  im- 
provement in  their  equipment  or  techniques. 
I  believe  that  the  single  greatest  improvement 
possible  to  ham  radio  would  be  universal  con- 
sideration. 

Bands.  To  all  practical  purposes  there  is 
no  QRM  on  the  six  and  two  meter  bands. 
Neither  is  there  any  lack  of  activity.  If  you^U 
give  tliem  a  try  youll  find  quite  a  few  refugees 
from  the  furies  of  20-40-80  up  tliere.  Ten  needs 
you  too. 

Though  all  of  these  goals  can  be  reached 
on  a  personal  basis,  many  of  them  can  be 
more  effectively  implemented  through  the 
group  effort  of  an  amateur  radio  club.  Group 
action  is  the  backbone  of  our  hobby.  Very 
few  amateurs  Uve  beyond  driving  distance  of 
a  ham  club.  If  every  amateur  would  make  it 
his  business  to  attend  club  meetings  and  en- 
courage his  club  to  achieve  the  above  goals 
we  would  enter  a  new  era  in  our  hobby. 

Club  discussions  of  operating  practices  are 
certain  to  be  lively. 

A  club  channel  on  ten,  six  or  two  would 
certainly  open  new  horizons  for  many  of  the 
members  stranded  in  the  jungles  on  75  or  20, 
Group  efforts  might  even  get  activity  going 
on  432  mcj  which  is  increasing  in  popularity 
rapidly  these  days. 

Every  dub  meeting  should  inciude  a  short 
technical  session  where  some  phase  of  radio 
is  discussed.  The  technical  topic  can  be   as- 


73  MAGAZINE 


Equip  your  fab  or  service  bench  vfith  the  finest 
Discover  new  operating  convenience^ 


flrx-y..-  i-ci^j>.K^^T-rr^  ■^•''S7-:^»-^^fta:>»9iW««;*i««*«^^^ 


FjytrSOOO  FREQUENCY  METER  25  MC  to  470  MC 

The  FM-5O0O  fe  a  beat  freQJency  mfeasurf hg  device  incorporating  a  transistor 
counter  circuit,  tow  RF  output  for  receiver  checking,  transmitter  keying  circuity 
audio  oscillator,  self  contained  batteries,  plug-in  qscMJators  with  heating  circuits 
covering  frequencies  from  100  kc  to  60  mc.    Stability:  ±  ,00025%    t  65*  to  +9BT, 

::t  .0005%  iSQ^^  to  >^100  F,  ±.001%  +32*  to  412QT.  A  separate  oscrllator  (FO^Z410) 
housing  24  crystals  and  3  heater  circuit  is  available.  Dimensions:  FM-5000, 
10"  X;.§^:?c  7W^"''  ■  '■■■  ■'^'-^■>'y'-.--\—:: 

F^-5Q00  with  batteries,  accessories  anij[  complete  instruction  manual^  less  qsciI- 
iatarSr  and  crystals.  Shipping  wefght:  18  lbs.  Cat.  No.  620-103  .  .  .  .  ,  $375X0 
Plug-in  oscillators  with  crystal  ?16.00  to  $50.00 


C-12B  FREQUENCY  MiTEft  For  CttrziBns  Band  Servicing 

This  extremely  portable  secondary  Irequancy  standard  is  a  self  contained  unit 
for  servicing  radio  transmrtters  and  receivers  used  in  the  27  mc  Citizens  Band. 
The  meter  is  capable  of  holding  24  crystals  and  comes  with  23  crystals  instai^ed. 
The  23  crystals  cover  Channel  1  through  23,  The  frequency  stability  of  the  C42B 
is  ^  .0026%  32^  to  125T,  .0015%  50"  to  lOOT.  Other  features  include  a  transis- 
torized frequency  counter  circuit,  AM  percentage  modulation  checker  and  power 
output  meter.  1 1.: 

C^IZB  cdmpleii  with  PK  (pick-off)  boxV  tfummy  fosd  knd  conrfeistifie:  cabi^;  cify^tafs 
and  batteries,  Shippriig  weiEhti  9  lbs,  Gat,  Ho,  520-tOt     ,    ,,    ,     ,    .    ,.    p    $300.00 


C-12  CRYSTAL  CONTROUEI)  ALIGNMENT  OSCILLATOR 

The  International  C-12  alignment  oscillator  provides  a  standard  tor  alignment  of 
1F  and  RF  crrcuits  200  kc  to  60  mc.  It  makes  the  12  most  used  frequencies 
instantly  avsiEabte  through  12  crystal  positions  2O0  kc  to  15^000  kc.  Special 
oscillators  are  avaifab^e  for  use  at  the  higher  frequencies  to  60  mc.  Maximum 
output  ,6  volt.    Power  requirements:  115  vac. 

C-12  complete,  but  less  crystals.   Shipping  weight:  9  lbs.  Cat.  Nay  620-100  ,  .  $69,50 
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C-12M  FREQUENCY  IVIEtilPFar  M^rrne  Band  Servicing 


the  International  C-l2iV!  is  a  portable  secondary  standard  for  sef vicing  radio 
transmitters  and  receivers  used  in  the  2  mc  to  15  mc  range.  The  meter  has  sockets 
for  24  crystals.  The  frequency  stafciility  is  i=  .0025%  32^  to  12S"^F,  :±;  .0015%  50*  to 
lOOT.  The  C-12M  has  a  built-in  transistorized  frequency  counter  circuit,  AM 
percentage  modulation  checker  and   modu  earner  and   relative   percentage 


C^12M  complete  with  PK  (pick-oft)  box  and  connecting  cable,  batteries, 
crystals.  Shipping  weight;  3  lbs.  Cat.  No,  620*104  .  .  ,  .  *  *  .  -  . 
prystals  for  t:-12M  (specify  frequency)  $5.00  ea. 
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MocJel 
TORBZ  66-3 
TORBZ  66-3 
TORBZ  66^3 
TORBZ  75-3 
TORBZ  75-3 
TORBZ  88-3 


ih«  LEADER  in 
CRANK-UP 

TOWER 

DESIGN 


The  full-strength  Hercules  66-3  has 
diagonal  bracing— a  unique  feature 
in  all  E-Z  Way  Towers.  It's  designed 
to  support  a  large  20  m  or  40  m  beam; 
4  el.  Du-band;  or  6  el  Triband  Wind 
area  22  feet  at  66  feet  in  60  MPH 
windK, 

The  3  sections  of  the  Hercules  tele- 
scope from  a  minimum  height  of  30 
feet  to  a  maximum  62  feet. 
A  worm  gear  winch  tilts  the  tower 
over  for  easy  access  to  your  beam, 

MODEL  TORBZ  66-3 


WIND  LOAD  CHART 

AnL         Full    Height  Half   Height  Mjn.   Height 
Wind  Area    Hgt     MPH     Hgt.     MPH     Hgt     MPH 


m 

13.2 
8.2 
17.0 
10,0 
12 


66 
66 
66 
75 
75 
88 


80 
75 

90 
60 
75 
60 


50 
50 

50 

55 

55 

65 


86 

90 
100 

86 
100 

86 


32 
32 

32 
33 
33 
38 


125 
140 

150 
125 
UO 
140 


NEW  E^Z  WAY  HERCULES 
DELIVERS  THE  ULTIMATE  IN  TOWER  POWER 


HERCUtES 
TORBZ  66^3 
TORBZ  75-3 
TORBZ  88^3 


Painted 

955.00 

1,055.00 

1,187.50 

100'    115'    Heights  available 


Galvanized 
1.095,00 
1,240.00 
1.393.50 


MOTOR  WfNCH 

The  E-Z  Way  Motor  Winch  raises 
and  lowers  towers  to  any  height  with- 
out guys.  When  towers  are  motorized 
a  larger  beam  can  be  used  because 
the  tower  is  normally  lowered  to 
safer  elevations.  Standard  features: 
Combination  worm  gear  drive;  totally 
enclosed  motor  and  gear  box;  remote 
control  switch;  spiral  grooved  winch 
dnmi;  positive  crank  down  and  limit- 
er  switches.  Assembled  complete 
with  hardware  and  instructions,  just 
$389.50  for  TORBZ  66-3;  $399.50 
for  TORBZ  75-3  and  $495.00  for 
TORBZ  88-3. 


E-Z  WAY 

TOWERS,  INC. 

5901    E.  BROADWAY 
TAMPA,  FLORIDA 


signed  at  the  previous  meeting  and  shoidd  be 

something  that  all  members  can  bone  up  on 
.  .  .  perhaps  a  technical  article  in  QST  or  73, 
Clubs  that  are  interested  in  using  any  of  the 
many  such  technical  articles  published  in  73 
can  buy  bulk  copies  of  back  issues  at  oin  cost 
plus  postage*  That's  the  least  we  can  do.  You1l 
find  a  hst  of  suggested  issues  on  page  86, 

Club  projects  for  building  identical  units  is 
fun  and  profitable.  The  club  can  take  advan- 
tage of  bulk  buying  savings  .  .  .  individual 
members  can  be  sure  that  there  will  be  some- 
one to  help  tliem  out  of  self  inflicted  difficul- 
ties, TuiTi'  to  the  back  issues  and  handbooks, 
fellows.  Construction  is  considered  by  many  as 
one  of  the  most  exciting  asj)ects  of  amateur 
radio.  How  about  giving  it  a  try? 

Public  service  is  easy.  Club  members  should 
be  able  to  come  up  with  more  suggestions  than 
you  can  ever  tackle*  And  don't  forget  to  toot 
your  horn  when  you  turn  in  a  good  job  .  *  . 
write  an  article  for  the  local  paper. 

Tithe 

Your  excuse  is  the  same  as  mine,  I  just  don't 
have  time.  What  Httle  time  I  have  to  spare  I 
like  to  use  to  get  on  tlie  air.  This  is  just  an 
excuse,  a  rationalization.  Actually  there  are 
darned  few  of  us  that  cannot  spare  one  night 
a  month  to  attend  a  club  meeting  .  .  ,  and 
fewer  yet  that  cannot  spare  a  half  hour  or  so 
a  week  to  do  some  building  and  technical  read- 
ing. If  a  fellow  isn't  interested  enough  in-  im- 
proving ham  radio  so  that  he  is  willing  to 
invest  one  tenth  of  his  hobby  time  in  our 
common  goals,  how  valuable  an  asset  is  he  to 
the  rest  of  us  .  .  •  or  to  his  country  ...  or  to 
himself? 

Please  give  some  serious  consideration  to 
devoting  a  tithe  of  your  time  to  bettering  your- 
self and  amateur  radio. 

Big  Blov/ 

One  of  the  club  events  of  which  I  most  high- 
ly approve  is  the  yearly  *'Big  Blow"  by  the 
Windblowers  VHF  Society.  This  Northern  New 
Jersey  group  takes  to  the  mountains  once  a 
year  for  a  day  and  sets  up  two  meter  stations 
m  foru*  states.  If  you  can  work  all  foiu*  of  them 
you  get  a  nice  certificate.  This  year  you*ll  hear 
the  Blow  on  September  26th  from  1400-2400 
hours  EDT,  operating  from  New  Jersey,  Nev^ 
York^    Pennsylvania^    and   Connecticut. 

Current   Events 

No  news  is  bad  news  on  WA2USA. 
No  news  is  good  news  on  RM-499. 
No  73  at  the  ARRL  National  Convention. 
Letter  from  KlYVB  saying  he  was  not  per- 

(Turn  to  page  91  ) 
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AF  Noise  Limiter  plus 
IF  SSB  Noise  Silencer 


I 


Q-Multiplrer 
for  NULL 
or  PEAK 


Hi-Q  Preselector  for 
excellent  front  end 
selectivity 


Full  Band  Coverage 
160-10  Meters  with 
Provision  for  WWV 


20  Kc  per 
Revolution 


Fast  or  Slow 
AVC  Decay  Time 


262  Kc  2nd  IF  with 

Selectivity  of  2.2  Kc 

forSSB-SKcforAM 

3:1  Shape  Factor  to  60  db  down 


Sensitivity  0.4  ilV  SSB  for  10  db  S/N 


Brilliant  SSB  Audio 
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the  ALL  NEW 

HAMMARLUND  HQ-88 

has  created  a  new  set  of  performance 
standards  for  Hi-Stability  receivers 

FEATURES:  ■  Separate  diode  AM  detector  and  SSB  Product 
Detector  ■  Accessory  Socket  ■  Coax  Input  ■  3-2  and  500  ohm 
audio  output  ■  Dimensions:  15 '  W  x  1^/4'  H  x  IO14"  D. 


Thermal  drift  on  the  "88"  is  rated  at  no  more  than  50 
cycles  after  warmup.  See  and  test  thfs  high  stabffity 
receiver  at  your  nearest  Hammarlund  Distributor  Todayf 


S299 


00 


ti*i*<.,**i  !»■• 


HnfTlfTIRRLUND  manufacturing  company 

A  GIANNINI  SCIENTIFIC  COMPANY 

53  West  23rd  Street,  New  York  10,  New  York 
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Low 
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the  Two'er 


Bill    Hoisington    KlCLL 
83    Bellevue    Ave. 
Melrose,    Moss, 


The  extreme  UHF  capabilities  of  the  100 
watt  2C39,  "Full  power  to  2500  megacycles," 
certainly  fustifles  its  use  at  432  mc  but  does 
keep  the  suiplus  price  up  between  $5  and  $10. 
This  perhaps  does  not  coincide  too  well  with 
the  economical  concept  of  the  Two'er. 

Contacts  on  the  air  with  the  Two'er  Unear, 
however,  have  demonstrated  a  very  large  in- 
terest in  such  an  addition  providing  it  can  be 
done  at  reasonable  cost.  So  the  search  and 
work  was  stalled— with  interesting  results. 

The  first  trial  was  a  logical  one.  Your  pres- 
nent  writer  back  in  1946  ventured  into  print 
in  QST  with  "Getting  Started  On  420,"  using 
the  8012-8025  tubes.  This  little  red-hot  (tem- 
perature-wise) botde  had  at  least  one  interest- 
ing feature.  I  worked  on-  420  mc!  You  could 
run  a  good  50  watts  to  it.  You  can  buy  it  to- 
day for  50  cents.  Let*s  see  why* 

The    8012^8025    Tubes 

The  8012  has  three  flexible  leads  for  the 
filaments  and  center  tap,  and  two  grid  leads 
and  two  plate  leads.  These  last  are  what 
counts  on  432  mc,  and  do  no  harm  on   144 
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Fig.    1 — 8012  double  lead  detail 

Fig.  2 — 8012  double  line  UHF  oscillator 


mc  either*  The  principle  of  more  than  one 
lead  is  a  great  one  as  you  go  up  into  UHF* 
Certain  low-cost  tubes  use  this  feature  to  get 
to  UHF.  The  6AM4,  6AN4,  and  6AF4A, 
among  others.  As  an  example  of  the  effect  of 
multiple  leads^  one  of  those  tubes  was  being 
used  as  an  oscillator  with  grid  and  plate 
lines  of  heavy  copper  wire.  Just  the  addition 
of  a  second  wire^,  in  parallel  witli  the  Qist  one 
was  enough  to  jump  the  frequency  from  400 
to  600  megacycles • 

The  configuration  of  the  8012  (see  Fig, 
1),  shows  tills  capability  also,  with  it's  two 
plate  and  two  grid  pins. 

Fig,  2  shows  how  this  may  be  used  to 
advantage  at  UHF,  as  an  oscillator.  With 
lines  on  both  sides^  it  would  go  to  500  mega- 
cycles. Witli  lines  on  only  one  side  you  re 
stuck  on  the  220  me  band. 

On  two  meters,  Fig,  3  shows  what  can  be 
done  as  a  "rugged"  2  meter  linear  amplifier. 
Unfortunately  the  required  drive  power  for 
tliis  tube  is  not  to  be  found  in  the  Two'er* 
Fig,  3  works  FB,  but  not  with  the  Two*er  as 
a  driver.  It  neutralizes  and  tunes  great,  but 
the  8012  tube  gain  was  not  suflBcient  to  op- 
erate successfully  on  the  less- than -one- watt 
of  rf  from  the  Two'er.  As  they  said  in  Paiis, 
my  residence  from  1927  to  1934,  ^*0n  a  pour 
sou  argent,**  Literal  English:  ''One  has  for 
one's  money,"  So  much  for  the  8012  today 
and  it's  twin  the  8025,  dressed  up  with  but- 
tons and  a  4  pin  base  for  the  filament. 

The   815 

So  on  we  went,  the  choice  getting  narrower 
and  narrower.  The  tube  must  be  good  on  2 
meters  but  not  expensive.  It  should  not,  if 
possible,  be  described  in  the  RCA  Technical 
series   as   "This   tube   is   used   principally  for 
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renewal  purposes."  Or  vvorse^  'This  is  a  dis- 
continued  t>pe  listed  for  reference  only,"  Re- 
gardless of  the  tube  manufacturers  reasons 
for  not  pusliing  a  good  tube  like  the  815, 
among  which  ma>^  w^ell  be  tlie  desire  to  sell 
more  $20  double  pentodes,  there  appear  to 
be  as  many  as  one  hundred  thousand  or  more 
young  lads  who  just  cannot  pay  such  prices 
but  who  do  want  some  power  on  VHF-UHF! 
What  does  RCA  say  about  the  815?  First, 
*Twin  Beam  Power  Tube/'  This  sounds  good. 
What  does  it  mean?  The  twin  part  is  easy. 
There  are  two  identical  tubes  in  one  glass 
envelope.  They  may  or  may  not  have  some 
common  elements.  The  815  does. 


How  about  the  "Beam  Power*'  business. 
This  is  real  tricky  but  it  sure  helps!  la  non- 
beam  power  tubes,  tetrodes  or  pentodes, 
some  of  the  available  electrons  are  collected 
by  tlie  screen  and  thus  do  not  produce  power 
at  the  plate.  In  beam  power  tubes  the  grid 
and  screen  wires  are  so  arranged  that  most 
of  the  electrons  pass  between  the  screen 
wires  on  their  way  to  the  plate.  These  nega- 
tive charges,  on  which  the  entire  electronic 
world  depends,  do  not  put  any  energy  into 
the  plate  tank  and  thus  on  into  your  antenna 
when  they  stop  and  chew  the  fat  on  the 
screcu!  NufF  on  that.  Next* 

"May  be  used   at  fidl  input  to    125  mc.** 
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8025  linear  amplifier^  144  mc 


SEPTEMBER  1964 


#■  H 


"For  operation  at  175  megacycles  plate  volt- 
age and  input  should  be  i  reduced  to  80%  of 
maximum."  Looks  like  about  90%  for  144 
megacycles.  Ratings  for  200  mc  are  also 
shoun,  which  is  good,  because  listed  opera- 
tion  at  200  mc  meaiis  better  capabilities  at 
144, 

The  allowed  wattage  looks  good  too,  75 
watts  input  More  tlian  we  need  but  it's  nice 
to  have  a  litde  reserve.  As  a  matter  of  fact, 
due  to  "grid  circuit  losses"  and  other  nasty 
litde  deals,  that  75  watts  is  not  more  than  we 
need  I 

What  about  driver  power?  As  a  class  C 
amplifier  it  works  on  only  .16  watts!  As  a  class 
AR2  job  which  is  close  to  the  desired  class  B 
lineal'  type,  .36  watts  is  indicated.  And  out- 
put? Using  more  drive  tlian  tie  Two'er  luiSs 
T  ha\  (^  lit  a  50  watt  bulb  to  lull  brilliance  on 


144  mc.  So  relax  and  lets'  see  what  it  actually 
does  put  out  when  driven  bv  a  Two'er* 

Fig<  4  shows  the  pictorial  basic  diagram. 
Copper  strap  is  used  in  the  grid  and  plate 
lines  for  the  maximum  electromagnetic  mo- 
mentuni  effect.  The  more  copper  you  can  use 
properly^  the  more  momentum  you  will  have. 
W^hich  helps  FB  to  get  a  liigh  Q. 

Experience  has  shown  tliat  tlie  Q  of  a  pair 
of  lines  in  a  Js  wave  circuit  can  be  raised  by 
locating  them  near  a  "ground  plane/'  or  in 
this  case,  a  flat  copper-clad  sheet.  The  815 
socket  can  be  located  fiat  on  a  veiticd  wall 
on  the  copper-clad  base.  Grounds,  filament, 
and  screen  bypasses,  etc*,  are  soldered  close 
to  the  socket. 

A  good  grid  circtu't  is  obtained  with  the 
%  inch  wide  copper  stiap  which  is  needed  to 
serve  what   little   input   power  you   get   from 
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notes: 


I  Jl   OUTER   COIVOUCTOR    CAN   BE   INSULATED   WfTH  SMALL  1000  MMF  DISKS   IF  NECESSARY. 
Z  GRID   BIAS  ABOUT    15  VOLTS. 

3.  SEE   FIGURE   5  FOR  SOCKET    DETAILS. 


Fro.  4 


Fig.  4 — ^Top  view,  815  double  beam-power 

pentode,   144  mc  tmeor  amplifier 

Note   I  :  Ji  outer  conductor  can  be  insulated 


with  small  1000  mmfd  discs  if  necessary. 
Note  2:  Grid  bios  about  15  volts.  Note  3: 
See  Fig.  5  for  socket  details. 
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June  3,  1964 


Mr*  Richard  Harder ^  Sales  Manager 
Squires  Sanders  Inc* 
475  Watchung  Avenue 
Matcliung,  Hew  Jersey 

Dear  Mr,  Harder: 

I  have  notf  bad  my  SS-IR  (and  SS-lS  silencer)  for  a  month  and  can  now  evaluate  it* 
both  from  an  operational  as  well  as  from  a  purely  technical  viewpoint.  There  is 
no  question  in  my  raind  that  the  SS-IR  Is  so  outstanding  that  it  is  in  a  class  by 
itself.   In  all  my   years  as  a  radio  "ham",  going  back  to  1932^  I  have  seen  (and 
used)  the  *'latest  and  newest*',  from  the  simplest  (SW-3),  to  the  HRO,  to  the  Super- 
Pro,  to  the  present  Collins  line.  The  SS-IR  is  bs   far  ahead  of  them  all  as  to  be 
In  a  class  by  itself  >  This  is  one  titne  \fhmn   the  expression  '*Sales  is  two  years 
ahead  of  engineering**  definitely  does  not  apply;  your  engineering  department  Is 
years  ahead  of  your  sales  departments  In  ray  opinion  you  do  not  extoll  strongly 
enough  the  real  advantage  of  the  SS-LR  over  anything  else  presently  available.   X 
am  referring,  of  course ,  to  the  superb  antl-cross^jnodulation  front  end  design. 

Having  the  good  fortune  (?)  to  be  surrounded »  within  a  radius  of  one  mile ^  by  at 
least  three  20  meter,  single  sideband  I  Kw  stations ^  I  had  been  plagued  by  unusable 
wide  sections  in  the  band  whenever  these  stations  were  on,   I  can  honestly  state 
now  that  the  only  time  I  am  troubled  with  them  is  wlien  I  tune  to  within  about  10 
Kcs  or  less  of  their  frequency. 

It  almost  goes  without  saying,  but,  nevertheless,  I  must  conmient  on  the  digital 
readout  dial,  the  frequency  stability  and  the  ease  of  tuning;  the  receiver  is 
superb  and  outstanding  In  all  these  features, 

I  have  saved  my  CCTnnents  on  the  noise  silencer  for  the  last,  I  recall,  wayback  In 
the  late  '30s,  watching  and  hearing  Jim  Lamb  demonstrate  his  l.F,  noise  llmiter. 
In  the  twenty-odd  years  since  then  X  had  never  seen  (or  heard)  a  noise  litniter, 
clipper  or  silencer  to  better  his  original  design;  your  SS-IR  and  SS-IS  have  now 
revised  this  opinion,  but  definitely!  Again  I  feel  your  advertising  of  this  feature 
is  understated. 

Being  blessed  with  a  good  R*F,  laboratory  which  makes  it  possible  to  check  out 
equipment  over  the  frequency  range  of  5  cycles  to  90  Ktlo  megacycles  (90  Kmcs) ^ 
it  was  with  a  great  pleasure  I  saw  the  results  when  I  ran  the  receiver  through 
its  paces:  aignal  to  noise  ratios  were  met  easily;  dial  accuracy  was  exceeded 
(averaging  1/4  to  1/2  Kc  error,  but  never  getting  close  to  your  stated  1  Kc  max. 
error);  frequency  sEability^  as  measured  with  a  Hewlett-Packard  counter,  never 
exceeded  a  maximum  of  80  cycles,  from  a  cold  start  over  a  two  hour  "warmup"  period. 

In  conclusion,   I  leave  you  with   this  thought:      If  Collins  is  considered  the  "Cadillac'' 
of  receivers,   your  SS-IR  should  be  considered   the  "Rolls-Royce". 

Very    truly  yours, 

EKXJGI.AS  MICROWAVE  CO.,    INC, 


i 


0 

■yy.- 

'^1 


y 


larrv   Douglas  ^ 


E.  Harry  Doug' 
President 

Mtrm 

RJID:  jr 

P,S.  Very  Important*Please  rush  through  the  SS*IT  transmitter;  X  am  anxious  to 
put  it  on  the  air. 


Squi 
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Fig.    5 
Socket  details,   815 

the  Two'er,  because  after  all,  it  is  a  limited 
output  unit.  Three  inches  on  each  side  for  the 
grid  line  is  not  bad  at  144  megacycles,  con- 
sidering the  listed  13,3  mmfd  input  capacity 
of  die  815  and  the  parallel  tuning  used. 

Grid  l)ias  of  minus  15  volts  is  listed  for  class 
AB2,  and  this  fust  about  what  we  wind  up 
with  finally.  Putting  a  very  laige  capacity 
across  the  grid  resistor  takes  care  of  a  suffi- 
ciently ''stiff"  bias  for  an  AM  linear,  to  an 
astonishing  degree.  My  first  contact  with  this 
amplifier  was  in  West  Bath,  Maine,  some  135 
away  Down  East,  aiiline  miles.  He  reported, 
"Modulation  very  fine.  Filling  carrier.  Even 
in  deep  fade  to  noise  could  still  read  you."  I 
was  nmning  about  20  watts  out  then.  After 
allj  tills  is  just  a  single  $1,75  tube  driven  by 
an  unmodified  Two'er. 

The  screen  is  a  nice  place  for  a  powear 
control  if  you  would  like  one.  Put  a  high 
power  pot  (five  or  ten  watts  rating)  in  place 
of  the  screen  resistor  indicated.  Actually  what 
are  we  worrying  about?  At  tliese  power  levels? 
Tee  Vee's  run  200  to  300  watts  all  day  long 
widi— in  my  opinion— morons  watcliing  them 
for  the  most  part,  so  the  40  to  50  watts  input 
of  our  little  "booster"  linear  is  OK  for  my 
money.  After  all,  it  does  operate  around  60^ 
efficiency  on  maximum  Two*er  modulation. 
SSB  linears  call  for  a  "stiflF"  screen  supply 
voltage.  Do  we  need  one  here?  Let  us  see  fust 
how  rigid  this  must  be  for  an  AAl  Hnear 
which  does  not  operate  in  fbe  same  fashion  as 
an  SSB  linear.  Checking  the  screen  voltage 
under  modulatian  with  just  an  8  mfd  to 
ground  for  regulation,  we  find  practically  no 
variation  in  voltage*  It  should  be  remembered 
that  in  an  AM  linear  stage  with  symmetrical 
modulation  voltage,  the  average  plate  current 
remains  constant.  The  proper  positioning  of 
the  drive  and  bias  is  more  important  here,  as 


we  will  see^  although  the  whole  rig  appears 
remarkably  uncritwaL  In  fact,  as  you  listen  to 
it  while  varying  screen  voltage  and  grid  bias, 
there  isn*t  much  difference.  The  rf  drive  has 
perhaps  tlie  greatest  effect  I  finally  setded 
for  20 K  series  resistor  in  the  screen;  putting 
190  volts  on  it  with  450  volts  on  the  plate 
and  40K  in  the  grid,  which  puts  some  12  to 
15  volts  bias  on  it.  Again,  remember  that 
information  on  how  to  operate  a  linear  for 
SSB  does  not  apply  here.  That  is,  not  aU  of 
it-  In  SSB,  no  rf  is  applied  (if  your  carrier  is 
really  suppressed)  til  you  talk.  With  an  AM 
linear  die  carrier  is  always  there. 

As  shown  "flat-out"  the  unit  is  some  15 
inches  long.  The  plate  lines  may  be  nm  back 
over  the  tube  if  a  good  shield  of  copper-clad 
bakelite  is  installed  over  the  tube  and  under 
the  *1>ent-back"  plate  lines  (not  shown).  In 
this  case  the  length  could  be  kept  under  8 
inches*  If  you  really  want  to  make  it  small, 
this  can  be  done,  but  the  Q,  output,  and  rf 
filtering  effect  may  drop  a  little. 

A  diagram  of  two-switch  send  receive  op- 
eration is  shown  in  a  previous  section  in  the 
2C39  linear  article- 
On  the  Air  Tests 

Settfing  down  with  a  steady  20  watts  out- 
put, driven  by  tlie  umnodifled  (as-yet!) 
Two'er  into  the  little  4  element  beam,  results 
were  almost  identical  to  operation  with  the 
2C39   linear-   "^Modulation    sounds   excellent"; 

If  1  had  a  Two'er  I  would  get  riglit  to  it"; 

Sounds  great." 

Personally,  I'm  getting  quite  interested  in 
trying  tliis  rig  out  mountain-topping,  my  fav- 
orite recreation. 

.      *      •       IV     I  i    ^  I     Am 


€* 


it 


Lefter 


Bear  Wayne; 

Perhaps  I  niisseti  the  corrections,  or  perhaps  you  missed 
the  errors. 

In  the  article  ''l>t*s  Keep  It  Simple"  (Jan,  '64),  the 
100  microhenry  choke  should  connect  to  the  collector  rath^ 
er  than  the  emitter.  This  was  compounded  by  VE2AUB-S 
statement  that  "the  circuit  may  appear  strange  at  ^rst." 
HL  A  similar  circuit  appeared  in  "Hints  &  Kinks*'  a 
while  back.  For  me,  both  circuits  had  the  same  defect.  The 
crystal  signal  seems  to  swamp  the  signal  from  the  an- 
tenna.  Any   sug:ge5tions? 

In  the  sweep  generator  article  "A  New  Broom^'  by 
K6JHJ  (May  *62),  the  oscillator  grid  leak  was  omitted. 
Anything    else? 

A  Y^ry  practical  accessory  for  the  "Broom**  can  be 
found  in  the  Oct  *61  issue  of  "CQ,"  A  two  tube  log- 
rithmic  amplifier  and  detector  circuit  can  fce  *iifted'*  from 
the    "Spectrum    Analyzer"    by    K2BAJ    and    W2QZJ. 

Gordon  C.  LaGrange,  WSAKQ 
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Design   Philosophy 
AM   Lineor  Operation 

We  will  plmige  right  iiito  the  tliick  of  AM 
linear  theary  without  delay  because  I  feel 
that  the  young  starting  out  amateur  (I  was  one 
once,  too)  has  been  had  on  tliis  question.  For 
the  life  of  me,  I  can't  understand  why^  but 
maybe  you  can  form  your  own  conclusions. 
Let's  see. 

Most  of  my  amateur  life  I  have  shied  away 
from  AM  linears  because  ''everybody**  said  they 
were  'only  30%  efficient."  It  wasn't  until  I  really 
delved  into  the  subject  recently  and  actually 
built  several  on  2  meters  and  on  6,  that  I 
began  to  wonder  "what  cooks  here?'' 

Starting  in  naturally  with  "The  Radio  Ama- 
teurs Handbook/'  there  is  about  two  columns 
on  the  linear  AM  amplifier  to  be  found  on 
pages  296-7,  What  does  it  say?  "The  plate 
efficiency  of  the  amplifier  (linear  AM)  varies 
with  the  instantaneous  value  of  the  modula- 
tion envelope.  The  efficiency  at  the  unmodu- 
lated carrier  level  is  only  of  the  order  of  30- 
35%/'  "Because  of  this  low  efEciency,  linear 
amplifiers  have  not  had  much   application  in 

amateur  transmitters, *\  '' and  only 

about  one-third    (of  the  input  power,  dc)    is 
converted  to  useful  carrier  output/' 

There  are  some  odd  things  about  the  above* 
The  part  about  the  30%  is  true,  but  only  for 
an  unmodulated  carrier,  which  "Who  needs?** 
The  second  part  is  an  opinion  only.  The  fact  is, 
a  "sin  of  omission"  has  apparently  been  com- 
mitted, for  many  long  years. 


For  example^  what  does  Ternian  say?  "The 
linear  amplifier  is  a  form  of  Class  B  amplifier, 
and  its  most  important  use  is  as  a  power  ampli- 
fier of  modulated  waves/'  Now  read  the  next 
carefully.  "The  plate  efficiency  at  full  output 
is  usually  of  the  order  of  50  to  65  percent 
under   practical   conditions.    The   peak   powder 
that  can  be  developed  by  a  tube  operating  as  a 
linear  amplifier  is  approximately  the  same  as 
the  power  that  can  be  developed  by  the  same 
tube  in  class  C  operation/'  At  about  this  point 
I  began  to  realize  the  "why"  of  some  of  the 
on   the   air  reports   I   had   been   getting.    Any 
more?  Yep  I  "The  linear  amplifier  is  a  class  C 
amplifier  modified  by  adjusting   to  make  the 
output  proportional  to  the  exciter  voltage.  Such 
amplifiers  are  used  extensively  in  the  amphfica- 
tion  of  modulated  w^aves  since  they  preserve 
the  modulation  without  distortion/'  Well!  Also, 
no    wonder!    'With    the    maximum    allowable 
excitation  the  plate  efficiencies  of  linear  ampli- 
fiers normally  lie  bet\\^een  50  and  65  per  cent 
,  .  •  /',  So  that's  why  I  got  those  reports  on 
the  air  I  Any  other  "Authorities*'  on  the  subject? 
Yes.  The  Radio  Corporation   of  America  puts 
out   a   useful   little   tome,   "Technical    Manual 
TT5/'  This  handbook   ''wiU  be  useful  to   en- 
gineers,  •  -  .  ,  amateurs  J  and  many  others  tech- 
nicaHy  concerned  with  transmitting  tubes/'  On 
page  19  we  find  ",   .   .  class  B  amplifiers  are 
particularly  suitable  for  use  as  output  amplifiers 
employing  "lo^v-level"  amplitude  modulation,*' 
*\  ,  .  the  maximum  efficiency  varies  from  ap- 
proximately  33%  for  an  unmodulated  carrier, 
to  approximately  66  per  cent  for  a  fully  modu- 
lated carrier/' 
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\V'itlioiit  further  ado  let's  get  on  with  the 
deal  and  look  at  the  electricity^  consumed,  cost, 
what  tube,  cireuitj  and  on  the  air  reports.  You 
can  judge  for  yxnuself^  it  won't  cost  you  much. 

Just  wait  till  you  hear  some  beefed-up  Sixers 
on  the  air,  if  you  haven't  already.  I  was  aston- 
ished myself  and  my  first  hcense  was  dated 
1921,  2BAV.  Wait  till  I  go  mobile  and  moim- 
tain-topping  with  this  one! 

Furthermore,  as  you  will  see,  ''automatic" 
class  B  can  be  used,  without  any  regulated 
supplies  at  alL  The  rush  to  SSB  by  some  peo- 
ple has  greatly  confused  the  linear  amplifier 
question  also,  aided  by  some  who  have  not 
seen,  or  don't  care  to  see,  the  diflFerence  be- 
tween a  hnear  with  an  SSB  driver,  and  a  hnear 
with  an  AM  driver. 

The  handbooks  are  full  of  SSB  linears.  In 
the  author's  desires  to  find  and  be  identified 
with  new  equipment,  and  to  show  off  his  erudi- 
tion, he  fills  pages  with  descriptions  of  how 
to  "tame"  certain  new  tubes,  what  high  voltage 
to  use,  how  to  obtain  carefully  regulated  screen 
and  bias  supplies,  how^  to  suppress  all  kinds 
of  'parasitics,''  regeneration,  etc.,  in  order  to 
get  "stability,"  without  which  he  states,  linear 
operation  is  "impossible."  With  certain  popular 
type  tubes  a  lot  of  this  is  needed  for  SSB,  but 
not  for  an  AM  linear. 

Cost 
A  persistent  topic  of  typical  VHF  rag- 
ehewers  today  concerns  the  absence  of  good 
Iow-ct3st  rigs  in  the  50  to  75  watt  class  for 
the  developing  VHF  amateur  of  Ae  do-it- 
yourself  type.  These  are  for  the  young  lads 
who  save  pennies,  not  dollars,  until  they  get 
enough  to  send  away  for  a  Sixer,  (personally 
I  hope  they  send  for  a  Two'er,  since  that's  my 
favorite  band )  or  maybe  a  used  Gonset  for  six 
meters.  They  would  like  quite  a  bit  more  pow- 
er  if  they  could  afford  it.  Several  things  get  in 
the  way  diough.  First,  what  to  buy,  or  hwld. 


What  to   Build 

Here  there  are  aU  kinds  of  choices,  generally 
leading  into  high  voltage,  an  expensive  modu- 
lation transformer,  and  what  final?  Well,  to  put 
your  mind  at  rest  right  now,  there  is  a  tube 
selling  for  SL75  that  can  do  the  job  practically 
all  by  itself,  without  a  modulation  transformer 
and  with  a  reasonable  HV  suppU'  of  some  300 
to  400  volts.  This  is  the  815  Beam  Power 
Double-Pentode  run  as  an  AM  linear.  It  is  a 
"surplus  tube/'  It  is  a  well  tried  design  and  one 
I  used  on  5  and  2}i  meters  before  World  War 
H,  to  be  strictly  honest.  What  happened  to  it? 
\YSfl/  2  came  hurrying  along,  driven  by  the 
mad  paper-hanger,  and  the  832  and  the  829 
were  rushed  into  being  and  ser\ed  well  in 
the  Armed  Forces, 

The  815,  with  its  slightly  reduced  rating 
at  144  mc,  took  a  back  seat  and  apparently  has 
stayed  there.  However,  it  still  is  not  listed  as 
"For  renewal  purposes  only"  or  "discontinued 
type,"  Briefly,  it  is  listed  at  23  watts  dissipation 
and  will  put  out  a  good  25  watts  also,  coob 
Being  a  double  tube  witli  paiallel  dc  operation, 
it  does  this  vrith  voltages  (300-400)  that  can 
be  obtained  from  a  power  transformer  from  al- 
most any  old  Tee  Vee  box.  1  found  several  of 
these  recently  that  had  been  thrown  awayl 
Suit  yourself  on  tliat. 

Thc^  815  is  one  of  the  first,  successful  Twin 
Beam  Power  tubes.  The  heater  is  either  6  or 
12  volts,  which  is  handy  for  mobile.  It  has  an 
octal  socket  winch  is  good  because  low  cost, 
and  because  tlie  plates  are  on  the  other  end 
of  the  tube  with  t^vo  plate  caps. 

This  business  of  single-ended  versus  double- 
ended  tubes  has  been  played  up  and  dowai 
across  the  radio  world  for  many  decades,  I 
used  to  use  the  201 A  back  in  1925-26*  Then 
you  could  work  ZL's  and  such  using  a  single 
tube  receiver  (with  the  201  A)  and  a  single 
tube  transmitter.  I  had  a  Western  Electric  212B, 
with  2000  volts  ac  on  the  plate.  Then  people 
got  rf  amplifier  conscious,  and  out  came  the 
type  24  tube,  double  ended*  Then  a  little 
later  on  the  servic^e  people  kicked  about  han- 
dling plate  or  grid  c^ps  as  well  as  shielding, 
and  an  ever-growing  famil\'  of  single-ended 
tubes  started  up  again.  Now  they  had  trouble 
with  feedback  from  grid  to  plate,  and  various 
little  tricks  were  used,  like  a  center  pin  type 
shield^  sockets  with  a  Htde  shield  in  the  mid- 
dle, building  a  shield  out  of  mica  capacitors 
across  the  socket,  etc*  As  far  as  any  power  was 
concerned,  except  maybe  for  straight  audio, 
transmitter  tubes  were  still  double-ended,  like 
the  815. 

The  815  is  somewhat  like  two  good  6L6's  in 
one   envelope   with   plate   connectors    on   top. 
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common  screen,  common  cathodes,  with  the 
suppressors  internally  connected  to  the  cath- 
odes. It  has  always  been  a  good  low  voltage 
high  current  rf  tube*  The  beam  power  is  a 
name,  and  a  good  one  for  the  use  of  grid  and 
screen  wires  so  lined  up  that  most  of  the 
electrons  reach  the  plate,  and  do  not  hit  the 
screen  on  their  way  over.  This  is  particularly 
useful  just  at  the  time  it  is  needed  most.  That 
is,  when  developing  power  the  plate  should 
swing  way  dowTi  near  zero.  At  that  time  the 
plate  is  more  negative  tlian  the  screen  and  elec- 
trons would  tend  to  be  more  attracted  by  the 
screen  were  it  not  for  the  beam  eflFect, 

The  fomiation  of  a  "space-charge"  helps  too. 
This  little  electronic  trick  is  a  concentration  of 
electrons  neai"  the  plate,  which  being  negative, 
(the  concentration,  that  is)  tends  to  repel 
secondary  electrons  from  lea\ing  the  plate.  If 
electrons  left  the  plate  it  would  go  positi\  e  just 
at  the  time  you  want  it  to  go  negative.  These 
nuisance  secondaiy  electrons  are  the  result  of 
the  primary  electrons,  the  ones  you  get  from 
the  cathode  and  want  to  use^  going  ** Hot-Rod/* 
at  some  67  milhon  miles  per  hour,  and  hitting 
tlae  plate  at  that  speed,  which  causes  "electron 
splatter'*  (I  should  think  so!).  Of  course,  you 
umnt  them  to  reach  the  plate  but  you  don't 
want  the  secondaries  to  leave  the  plate.  When 
as  many  secondaries  are  leaving  tlie  plate  as 
primaries  are  arriving,  you  don't  produce  much 
power! 

There  is  a  much  more  complicated  and  im- 
portant deal  that  enters  the  pictiue  too,  even 
more  so  at  UHF,  but  we  will  look  deeper  into 
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that  later  on.  This  is  the  very  great  difference 
between  the  flow  of  electrons  in  a  tube,  at  some 
fraction,  say  one  twentieth,  the  speed  of  light 
for  a  plate  voltage  in  the  few  hundreds,  and 
the  flow,  or  ratiier  progress,  or  speed,  of  the 
electromagnetic  wav^e  along  the  plate  strap, 
line,  or  cavit^^  wall,  uhich  is  practically  at  the 
speed  of  hght« 

So  now  we  have  the  electrons  at  the  plates 
of  the  815,  first  on  one  plate  then  on  the  other, 
as  the  tube  runs  best  in  push-pull,  and  it  really 
develops  power.  As  mentioned,  a  gocid  25 
watts  output  at  144  me,  or  on  50  mc  in  this 
case. 

Fig.  1  shows  a  big  advantage  of  piish-pulJ 
action  at  VHF.  With  a  single  grid  the  rf 
must  be  applied  between  grid  and  cathode. 
With  push-pull  the  rf  is  applied  to  the 
two  symmetrical  grids,  so  that  automatical- 
ly there  is  a  large  and  properly  phased 
voltage  between  each  grid  and  the  cathode. 
The  same  effect  applies  to  the  plates,  onI>^  more 
so,  and  a  Mttle  different.  As  you  can  see  in 
Fig.  2,  electrons  will  arrive  first  at  one  plate 
then  at  the  other.  The  electromagnetic  wave, 
which  is  the  type  of  energy  you  are  interested 
in  getting  into  the  antenna  and  over  to  the 
other  fellows  antenna^  travels  back  and  forth 
on  the  U  shaped  inductance  and  does  not  have 
to  be  bypassed  back  to  the  cathode,  as  you 
can  see* 

Briefly,  and  exaggerating  a  litde,  for  a  500 
volt  HV  supply,  first  one  plate  gets  a  glop  of 
electrons  from  the  cathode  as  its  grid  goes 
toward  positive.  These  negative  charges  cause 
the  plate  to  drop  near  zero,  providing  of  course 
that  everything  is  working  right,  and  also  re- 
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membering  that  it  takes  a  certain  number  of 
rf  swings  to  reach  the  point  of  operation.  The 
next  instiint  (rf-wise)  tlie  electrons  stop  ar- 
riving at  that  plate  and  it  ^'bounces"  back  posi- 
tive again.  It  does  not  necessarily  stop  at  300 
volts  though,  but  may  go  much  higher.  In  fact, 
you  can  get  an  interesting  purple  arc  across  the 
tank  capacitor  with  no  loading!  Same  action  at 
the  other  plate,  but  of  course  a  %  cycle  later. 
Fig-  2  shows  plainly  the  "turning  fork"  or 
resonance  eflFect  that  takes  place  between  each 
plate  and  that  there  is  no  b>pass  needed  back 
to  the  cathode*  There  is  of  course  a  steady 
average  potential  difference  of  500  volts  be- 
tween both  plates  and  the  cathode.  Remember 
though  that  this  only  an  average,  or  dc  dif- 
ference. At  one  moment,  rf-wise,  it  may  be 
zero,  the  next  moment  1,000  volts  difference. 

So,  enough  on  push-pull  It  works.  You  can 
use  coils  of  course  instead  of  straps.  I  did  in 
this  unit  on  50  mc^  for  convenience. 

Time   was,    on    5   meters   "long-line"   plate 


tanks  were  quite  the  thing.  You  went  to  some- 
one's shack  and  tliere  up  on  die  wall  or 
stretched  out  on  a  table  were  some  three  feet 
or  so  of  double  copper  tubing,  side  by  side, 
as  in  Fig.  2,  You  can  also  wind  up  the  copper 
strap  into  coils,  I  find  myself  using  more  and 
more  C  and  less  L  in  these  50  mc  tanks.  Some 
day  rU  check  to  find  out  just  how  litde  L  you 
can  use.  Sure  cuts  down  on  harmonics. 

The  Circuit  and  Tune-up 

Fig.  3  shows  the  complete  circuit.  It  is 
quite  simple  really  and  similar  to  class  C 
amplifiers  you  find  in  the  books.  Except  it 
doesn't  need  a  modulator.  Wliile  grid  circuit 
"swamping  resistors*'  are  recommended  for  SSB 
linears,  I  could  find  no  advantage  here  in  the 
AM  linear.  Not  only  that,  but  remember  that 
the  Sixer  does  not  have  unlimited  rf  power 
output. 

The  815  is  mounted  horizontally  on  a  verti- 
cal wall  of  copper-clad  bakehte.  Vm  sorry  to 
be  continually  repeating  about  this  material^ 
but  until  someone  shows  me  something  better 
for  experimental  rigs,  that's  for  me.  Fig.  4  is  a 
bird's  eye  view  of  the  assembly.  Fig.  5  is  a 
front  view  of  same,  and  Fig,  6  shows  a  pictorial 
of  the  815  socket  wiring. 

Providing  you  use  a  good  shield-wall  to 
mount  the  socket  on^  and  follow  the  simple 
neutralizing  instructions,  you  can  probably  use 
a  more  compact  assembly,  or  a  different  one, 
to  suit  vour  construction  needs. 

In  Fig.  5  tlie  grid  and  plate  tuning  capacitors 
are  showoi  without  mounts^  I  used  the  same 
bakelite  again,  soldered  to  the  base  plate, 
shown   in    Fig,   5,   for  mounting  brackets.    Of 
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course,  if  you  want  to  use  heavier  non  copper 
clad  bakelite  with  metal  angles,  nuts,  and  bolts, 
go  ahead.  In  any  case^  use  insulated  shaft  ex- 
tensions* 

Inddently,  in  Fig,  5  I  did  something  for 
which  I  could  be  thrown  in  the  clink.  1  used 
ordinary  capacitors  instead  of  symmetrical  but- 
terfly onesl  It  still  works,  but  be  sure  and  use 
butterfly  capacitors  and  you  will  get  a  better 
balance  in  the  L2  and  L3  circuits,  Hammar- 
lund  BFC-50*s  are  recommended. 

Fig.  5  also  shows  the  neutralizing  circuit. 
This  is  important  but  not  critical,  so  don't 
worry  about  it.  It  acts  \^ery  clean  and  neat. 
With  the  complete  set  up  as  in  Fig.  3,  apply  fil- 
ament voltage  but  no  screen  or  plate  voltage. 
Then,  with  rf  drive  from  the  Sixer  or  other 
driver  applied  to  Jl,  some  15  to  20  volts  should 
develop  across  RL  A  diode  detector  tuned  to  6 
meters  should  be  plugged  into  J2,  Do  not,  I 
repeat,  not^  turn  on  the  plate  and  screen  volt- 
age of  the  815  unless  you  owti  a  lot  of  diodes! 

Some  rf  should  show  in  the  detector,  unless 
you  fust  happened  to  have  neutralized  tlie  815 
on  wiring  to  the  dimensions  shown  by  good 
luck.  Fig*  6  shows  exactly  23S  inches  of  wire  for 
the  cross-over  neutralizing  "capacitors,"  The 
way  I  did  it  was  to  make  them  a  little  longer 
and  then  trim  them  down  near  the  right 
length.  Then,  watching  the  diode  meter  for  the 
neutralizing  null,  which  wfll  be  very  evident, 
trim  the  wires  for  that  null.  You  can  bend  them 
a  little,  leaving  the  wore  tip  pressed  against  the 
tube  glass  for  rigidity.  Once  done  you  can 
leave  them  vears. 

Further  checks  can  be  used,  although  of  a 
less  precise  nature*  First,  tune  the  plate  circuit 
through  resonance,  without  plate  or  screen 
voltage,  and  watch  for  absence  of  reaction  on 
the  grid  circuit.  A  voltmeter  across  Rl  will 
show  movement  if  the  tube  is  not  neutralized. 
The  above  is  with  rf  drive  from  the  exciter. 

(Turn  to  page  92) 
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The  first  6  meter  beam  in  this  configura- 
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Perfect  for  round  table  QSO. 

by  NEW-  TRONICS 
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Look  at  these  great  features: 

•  lODB  gain  over  V^  wave  dipole 

•  25DB  front  to  back  ratio 

•  VSWR  at  resonance:  1.1  to  1 

•  Band  width  —  1000  KC  with  VSWR 
under  2  to  1 

•  Gamma  matched 

•  52  ohm  coax  feed  line 

•  Adjustable  for  center  frequency,   50  to 

54  mc. 

•  Power  ca  pacity  —  1  KW. 
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•  Turning  radius  55" 
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Henry   Cross    WIOOP 
Robert     Lothrop     Kl  IWI 


A  Truly  Portable 
Six  Meter  Station 


Tfie  equipment  which  is  to  be  described 
was  built  by  KlIWI  and  is  the  revised  and 
improved  version  of  WlOOFs  rig.  The  orig- 
inal idea  was  to  make  a  better  receiver 
\\'hfth  could  be  used  in  conjunction  with  the 
Springfield  CD  Walky-talkies,  for  net  opera- 
tion at  sports-car  hillch'nibs,  at  spots  not  suit- 
able for  parking  a  car.  When  the  receiver  was 
finalK'  dune,  there  was  so  much  room  diat 
we  put  in  a  transmitter  also.  With  the  right 
hill  under  \ou,  it  can  be  a  lot  of  fun  to  use, 
and  the  battery  life  is  long  enough  for  a  full 
day  of  operating. 

The  set  consists  of  a  crystal-controlled  con- 
verter»  a  tunable  //  receiver  covering  7  to  11 
nic/s  which  is  also  hand)  for  listening  to 
CHU,  a  cr\^staI-con trolled  transmitter  taking 
25  mc  cr\stals,  and  a  c!ass-A  modulator  with 
clipping.  There  are  17  to  20  transistors,  de- 
pending on  whether  you  incorporate  the  op* 
tional  final,  BFO  and  squelch.  The  drain  on 
receive  is  under  20  ma  at  12  volts,  and  on 
tiansmit  about  250  ma.  With  eight  MN1500 
penHte  cells  ($2.64  worth)  you  are  set  for  a 
long  day  of  hamming,  or  about  30  hours'  net 
operation  with  ll  loudspeaker.  Two  F4BP  lan- 
tern batteries  ($T58  total)  will  go  about 
three  times  as  long.  The  ten-cent  penUght 
cells  will  poo  out  ufter  a  half  dozen  hansmis* 
sions,  so  don't  bother  with  them.  KlIWI  goes 
mountain -topping  with  a  pair  of  hot-shots  and 
claims  thev  last  forever. 

The  recei\erj  so  far  as  we  can  tell,  is  good 


enough.  There  is  some  cross*niodulation  from 
strong  local  stations,  but  many  "tube"  receiv- 
ing setups  are  as  bad.  The  sensitivity  is  good, 
about  5  db  noise  figure  including  the  losses 
in  the  protective  circuit.  The  selectivity  of  the 
prototype  was  at  one  time  adjusted  to  be  3 
kc  wide  at  6  db  down  and  20  kc  at  60  db^ 
about  the  same  as  the  early  HRO's,  but  the 
coupling  was  later  modified  to  make  the 
receiver  a  little  wider  for  net  operation,  by 
increasing  the  coupling  capacitor  between  the 
pair  of  if  coils  to  the  value  shown.  It*s  still 
more  selective  than  the  older  Gonsets, 

Receiver  drift  is  small,  and  what  there  is, 
is  not  caused  by  the  transistors.  Regulated 
voltage  is  used  on  the  tunable  (second)  os- 
cillator and  its  associated  mixer  to  gel  away 
from  battery  voltage  shift  as  the  cells  recover 
from  a  transmission.  Transmitter  drift  is  much 
less  than  found  in  tube  transmitters  using  the 
same  ciystals,  although  the  circuit  was  set  up 
for  maximum  output. 

The  transmitter  makes  as  much  noise  as 
can  be  expected  from  flea  power.  With  a  two- 
element  portable  beam  Bob  talked  to  five 
states  from  the  toi>  of  Mt.  Monad  nock  (the 
one  you  walk  up)  while  W2NSD/1  was  not 
using  die  ether.  It  is  even  fun  to  work  W4's 
and  W9  s  when  vou  are  about  a  watt— and 
hard,  too.  The  point  is  that  there  are  many 
spots  where  you  can  go  with  a  lightweight 
portable  and  not  find  a  bus-mounted  kilowatt 
there  ahead  of  \  ou- 
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unc  an  nee  compile  nous  vous  enverrons  touce  la  serie 
pour  13  ¥  alors  que  le  prlx  normal  esc  de  20  F.  (A  la 
rigueiLf  nous  accepter  oos  14  F  au  Heu  de  13  si  ^ous 
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somme  due  a  F2  BO. 

J^P  CATALA,  CCP  9372^1,  Paris. 

GELEGENHIIT 
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Wide  and  narrow  eeir-ttick  strips,  makes  one  or  two  raised 
Un^  professional  style  labels.  (Drop  a  bint  to  the  XYIi  for 
XMASn    Yoti  eun  mark  anything  froiii  kiius  to  keys  or  suitcitei. 

^5.95    Postpaid  in  USA 

EXfEA  23  FOOT  TAPE  PACKET  $1 

Bend  Check  Today  to: 

GRACE  SPITZ 
BoK  4095,  Artinpton,  Virginia  22204 


The  antenna  tends  to  be  heavier  than  the 
transceiver.  Hi-Par  makes  a  portable  beam 
(v^e  don't  have  one)  which  should  be  fine. 
For  walk-around  use^  like  at  hamfests,  a  cen- 
ter-loaded piano  wire  whip  does  the  job.  In 
any  case,  there  is  a  problem  setting  up  the 
transmitter,  and  you  shoiild  have  a  sensitive 
tuned  field  strength  meter  with  some  provi- 
sion  for  monitoring  with  headphones.  Currents 
don*t  change  much  with  timings  but  modula- 
tion quality  is  critic  all)  dependent  on  the 
tuning  of  the  final.  There  is  sidetone  pro\ided 
to  the  earpiece  of  the  WE  handset,  but  it 
only  tells  you  that  the  modulator  is  working, 
Rf  power  transistors  for  use  at  50  mc  are  a 
bit  of  a  problem.  Since  both  the  driver  and 
final  have  modulation  appfied,  the  required 
breakdown  voltage  is  a  little  less  than  four 
times  the  battery  voltage  for  each  stage— say 
48  volts  for  BVcEH-  If  BVceo  is  what  the 
manufacturer  specifies,  it  should  be  over  60, 
in  our  experience,  i.e.,  type  2N1506  per- 
formed ok  but  2NI505  and  2N2297  appeared 
to  break  down  on  modulation  peaks,  causing 
flat-topping.  (A  Tektronix  543A  with  suitable 
plug-in  will  allow  you  to  view  the  rf  envelope 
across  a  50-ohm  load,  if  you  feed  the  audio 
in  as  an  external  trigger.)  The  high-frequency 
performance    of    types    used    for    27-mc    CB 


rigs  is  seldom  good  enough,  but  it  miglit  be 
worth  while  to  try  a  few  dozen  to  find  a  good 
one.  In  general  the  ratings  on  rf  transistors 
don't  include  AM,  but  a  type  rated  at  1  watt 
out  at  28  volts  at  70  mc  should  be  good  for 
a  quarter  watt  AM  carrier  output  at  14  volts 
at  50  mc  if  you  have  enough  drive  (t>T>ically 
at  least  110  mw.).  When  better  transistors  are 
made,  you  can  expect  that  we'll  try  to  use 
them  at  even  higher  frequencies  (where  as 
usual  they  won't  work  very  well!) 

The  reason  both  final  and  penultimate  stage 
are  modulated  is  that  with  low  gains  and 
what  is  roughly  class -B  operation,  modulating 
one  stage  doesn't  seem  to  work-  Also,  neither 
the  final  nor  the  driver  should  be  loaded  for 
carrier  conditions,  but  (like  a  Gonset  linear) 
they  should  be  tuned  and  loaded  for  best  *"up- 
ward"  modulation*  Since  the  transistor  gain  is 
much  higher  at,  say,  ten  mc  tlian  at  50, 
there  is  a  good  chance  of  ha\ing  parasitics  at 
several  mcs,  though  not  much  likelihood  of 
trouble  above  the  output  frequency.  A  trick 
peculiar  to  transistors  comes  when  the  collec- 
tor (in  these  NPN's)  swings  in  a  negative 
direction  as  the  base  goes  positive  to  the  point 
that  current  flows  from  base  to  collector,  and 
for  an  instant  in  the  rf  c>  cle  the  output  and 
input  are  connected.  In  one  instance,  this  was 
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found  to  react  back  to  cause  the  oscillator 
stage  to  stopj  giving  an  extremely  overmodu- 
latedJooking  output  (the  modulation  enve- 
lope pinched  off  completely)  and  an  extraordi- 
nary amount  of  buckshot,  FM  comes  much 
easier. 

The  transmitter  schematic  is  shown  in  Fig, 
1.  Useful  carrier  power  output  is  about  1.5 
watt,*  with  fairly  good  audio  quality.  Some- 
one compared  the  modulation  to  a  Zeus,  but 
we  heard  that  his  receiver  is  working  better 
lately  since  he  got  it  fixed.  To  transmit,  plus 
12.6  is  applied  to  the  complete  transmitter  by 
the  send-receive  switch  or  relay,  A  type  2N706 
or  similar  is  used  in  the  ES-mc  oscillator.  The 
circuit  tunes  like  a  triode  tube  oscillator,  that 
is,  the  tank  should  be  a  little  bit  on  the  high 
side  of  crystal  frequency*  Witli  a  few  excep- 
tions, CB  oscillators  will  work  fine  in  this  posi- 
tion,  but  not  all  makes  of  2N706  work  well 
Fairchild  and  PSI  seem  to  be  better  for  rf 
work  than  others. 

The  second  stage  doubles  from  25  to  50 
mc.  The  oscillator  tuning  may  be  checked  by 
observing  rectified  base  current  across  the  820 
ohm  resistor.  A  relatively  liigh-c  collector  tank 
is  used  at  50  mc.  Note  that  some  transistors 
of  a  type  may  have  higher  than  rated  break- 
down voltage  J  but  don*t  bet  on  which  oneSi 

The  driver  is  pretty  ordinaiy.  Neutraliza- 
tion is  not  used;  large-signal  amplifiers  cannot 
be  neutralized  exactly,  because  the  base-to-col- 
lector capacitance  is  a  function  of  the  voltage 
between  the  two  elements,  i.e.,  it's  a  varactor. 
The  modulation  can  be  applied  in  either  the 

*  Bob's    Heathkit    "Sixer'*    read    1.0    watt    on    the    same 
wattmeter. 


positive  or  negative  lead,  since  there  is  no 
heater  or  filament  insulation  problem,  and  we 
chose  to  put  it  in  the  negative  lead  in  order  to 
make  it  possible  to  use  a  center  tapped  choke 
in  conjunction  with  a  pnp  power  transistor. 
The  rf  chokes  and  ferrite  beads  specified  are 
what  we  used;  a  small  solenoid  wound  on  a 
47-ohm  resistor  would  probably  do  as  well  as 
the  beadSy  if  the  latter  are  not  obtainable. 
The  modulator  is  designed  for  a  carbon 
mike.  To  use  a  crystal  mike  (ceramic,  if  you 
will  be  in  the  hot  sun)  would  take  two  more 
b-ansistors.  The  first  stage  is  NPN,  since  we 
are  using  negative  ground,  and  its  collector 
current  flowing  through  a  silicon  diode  pro- 
\ddes  bias  for  the  other  transistors.  Two  sili- 
con diodes  across  a  miniature  choke  (a  tran- 
sistor radio  output  transformer)  clip  the 
speech  wavefomis  at  about  1.3v  peak-to-peak. 
An  emitter  follower  using  just  about  any  PNP 
alloy  tiansistor  drives  a  power  transistor  op- 
erating class- A.  If  >ou  cut  the  carrier  when 
you  have  nothing  to  say,  a  class-A  modulator 
amplifies  square  waves  as  efficiently  as  class- 
B.  Any  auto  radio  output  transistor  will  work, 
although  the  2N1172  (TO -37  style)  miniature 
unit  would  be  much  smaller  and  about  the 
same  price.  The  unbypassed  emitter  resistor 
in  that  stage  is  adjusted  to  such  a  value  that 
the  current  through  the  two  halves  of  the 
choke  is  about  the  same.  The  center-tapped 
choke  will  be  about  half  the  size  of  the  choke 
that  would  be  needed  for  Heising  modula- 
tion. 

Construction — General 
Bob  built  liis   transceiver  in  a   commercial 
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Transmitter 


Modulator 
Converter 


8  X  12  X  3  aluminum  chassis.  The  smallest 
face  becomes  the  front  panel.  Four  chassis 
were  built  up  to  fit  the  available  space,  with 
the  receiver  full  width  next  the  panel,  then 
two  half  width  units  for  the  modulator  and 
the  conv^erter,  and  finally  the  rf  section  in  a 
chassis  about  an  inch  and  a  half  by  eight.  Bat- 
teries went  in  the  rear,  but  the  photos  show 
the  fourth  stage  on  the  transmitter,  with  ex- 
ternal batteries  being  used. 

As  the  photos  show,  the  open  side  of  the 
chassis  was  fitted  with  a  cover  plate,  wliile 
the  other  face  was  mostly  hacked  away  to 
allow  access  to  the  other  side  of  the  subas- 
semblies witliout  removing  them. 

The  main  mechanical  problem  is  to  get  ade- 
quate tuning  precision  and  mechanical  sta* 
bihty  in  the  receiver;  it  should  be  fitted  so  as 
to  make  sure  the  dial  and  tuning  capacitor 
line  up  riglit,  which  is  best  done  by  first 
mounting  the  dial,  then  connecting  the  T  C^ 
and  then  spotting  where  the  tuning  capacitor 
mounts  on  the  chassis,  Send-receive  switching 
is  done  with  a  wafer  switch.  Only  t^vo  poles 
are  reallj'  needed^  as  the  audio  amplifiers  are 
separate* 

Heat  and  heat-sinks.  The  sihcon  transistors 
in  the  rf  section  will  work  satisfactoriU'  with- 


out any  heat  radiator^  although  tfiey  get  hot* 
Thermallov  #2211  heat  sinks  (in  Lafavette*s 
catalog)  help  quite  a  bit,  and  it  wouldn't  hurt 
to  put  the  same  type  on  the  audio  output  tran- 
sistors, if  TO -5  size  are  used.  The  modulator 
power  transistor  is  moimted  on  the  aluminum 
chassis  with  the  mica  insulator  supplied  (at 
least  it  is  with  Delco  types)  for  electrical  in- 
sulation. Check  for  and  remove  all  burrs  in 
the  area  covered  by  the  mica.  Run  your  tongue 
over  it  to  check  for  smoothness. 

Components,  The  individual  units  were 
made  up  on  .040  aluminum  chassis  to  simplify 
grounding  and  shielding  problems,  except  the 
converter,  which  was  made  of  0.031  brass, 
so  that  shields  could  be  soldered  in  place. 
Sockets  were  used  for  the  transistors,  a  great 
convenience  when  there  is  a  desire  to  try  vari- 
ous t>pes.  We  used  saddle  mount  sockets  (El- 
CO  05  3301)  with  four  pins  which  would  ac- 
cept TO-5  transistors  directlv,  as  well  as 
TO^O,  2N43,  2N78,  2N270  and  TO-11.  Oth- 
er types  such  as  TO-7,  which  has  a  shield 
lead,  TO-44  which  has  leads  close  together, 
TO-1,  TO- 18  and  such  can  be  plugged  in  by 
arranging  the  leads  properly.  The  sockets  were 
mounted  with  2-56  brass  hardware.  Solder 
lugs  for  no.  2  w^ere  made  by  using  the  small 
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To  tune  up  a  transistor  interstage  with  a 
grid  dipper,  you  apply  collector  voltage  to 
the  previous  stage^  make  sure  the  base 
return  (coil  or  whatever)  is  in  place,  ond 
disconnect  the  emitter  lead.  The  driven 
stage  should  have  collector  voltage  dis- 
connected. Now  you  have  1 2  volts  or  so 
between  collector  and  base  of  the  previous 
stage^  so  the  C-B  capacitance  is  approxi- 
mately what  it  will  be  when  things  are 
going,  and  the  next  stage  has  zero  bias. 
Couple  loosely  to  get  a  sharp  dip;  if  the 
GDO  signal  Is  more  than  a  few  hundredths 
of  a  volt  current  will  be  drawn  and  the 
capacitance  will  be  changed.  A  transmitter 
interstage    set    up    to    dtp    is    shown    here. 

end  from  standard  size  solder  lugs.  Model 
railroad  hobby  shops  have  the  small  bolts  and 
nuts. 

Resistors.  We  used  several  styles.  Our  ad- 
vice is  to  use  ohmite  (Allen-Bradley)  QUAR- 
TER v^att  types.  The  half  watt  use  too  much 
space,  the  tenth  watt  type  aie  impossible  to 
wire  vdthout  tweezers  and  a  jeweller^s  loupe 
—and  the  color  code  is  hard  to  see—but  the 
quarter  watt  size  is  just  fine-  Lafayette  had 
some  Japanese  desposited-carbon  resistors 
which  were  very  fragile,  and  the  small  Globar 
resistors  came  apart  when  the  soldering  iron  got 
them  too  hot.  An  Ungar  pencil  iron  on  a  Variac 
worked  well,  but  the  smallest  GE  iron  with  a 
resistor  in  series  (cut  out  by  a  foot  switch) 
was  even  more  convenient. 

Capacitors.  The  electrolytics  were  C-D  type 
NLW  (easy  on  the  leads,  some  broke  off  first 
bend)  or  assorted  Japanese.  The  coupling  and 
AGC  electrolytics  might  be  Mallory  TAM  or 
similar,  though  the  aluminum  type  is  satisfac- 
tory. The  rf  and  if  bypasses  were  mostly 
7 5- working- volt  ceramic  types  from  Lafayette, 
with  some  10-w,v,  ceramics  used  as  base- 
return-to-emitter  bypasses  where  there  normal- 
ly is  no  more  than  two  volts.  You've  never 
heard  a  noisy  component  until  you  put  12 
volts  on  a  10-volt  ceramic  capacitor.  Like  fry- 
ing bacon. 
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won  the  widest  praise  from  everyone  that 
has  used  it  For  really  reaching  out,  and 
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nion of  performance,  ask  any  HUSTLER 
user ,  ,  ,  there  are  thousands  of  them. 
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FIG, 3 


Battery  mounting.  If  internal  penlite-sized 
batteries  are  to  be  used,  they  may  be  mounted 
in  commercially  available  clips  which  hold  a 
group  o£  two  to  fotir  cells,  bolted  to  a  wall 
of  the  case.  We  have  had  trouble  with  these 
after  rough  handhng  (the  transceiver  is  just 
the  right  size  to  drop!)  from  the  batteries  get- 
ting askew  and  not  making  good  contact.  It  is 
suggested  that  the  batteries  should  be  acces- 
sible for  voltage  check  under  load  or  physical 
inspection  without  a  screwdriver.  A  piece  of 
insulating  material  held  in  place  over  the 
cHps  would  also  prevent  cells  coming  loose- 
With  the  F4BP  lantern  batteries  there  should 
be  no  problem,  since  it  is  easy  to  keep  the 
binding  posts  tight.  Certain  types  of  closed- 
circuit  type  plugs  or  the  equivalent  could  be 
used  to  hook  into  an  external  power  source. 
The  MN1500s  appear  to  take  several  partial 
"recharges,"  so  maybe  it  would  help  to  plug 
into  the  car  battery  with  the  internal  cells 
still  connected:  a  blocking  diode  (1N91)  is 
suggested  to  avoid  trouble  from  reversed  polar- 
ities or  low  external  voltage. 

Converter,  (Fig.  5.)  The  50  to  7  mc  con- 
verter was  originally  adapted  from  a  QST 
article.  Like  most  such^  there  were  enough 
changes  that  there  is  no  justice  in  involving 
the  original  author.  The  main  thing  is  to  re- 
member  that  there  is  no  substitute  for  a  good 
transistor  in  die  first  stage*  The  rf  amph'fier 
is  used  grounded-base,  for  reasons  now  only 
a  dim  memory,  A  sihcon  cx)mputer  diode  (not 
just  any  type,  check  the  numbers)  is  used 
as  a  liniiter  at  the  input  in  hopes  that  strong 
50-mc  signals  will  not  immediately  melt  the 
first  transistor.  Transmitter  leakage  is  not  bad, 
but  what  if  the  transceiver  with  whip  attached 
is  carried  by  a  mobile  just  when  he  goes  on 
transmit?  A  good  check  on  the  diode  is  that  it 
should  make  no  difference  on  weak  sigs,  on 
or  off. 

The  double-tuned  coupling  helps  keep  Ra- 
dio Moscow  off  six  meters^  but  if  some  oscil- 


lator juice  should  get  back  to  the  rf  input, 
there  is  still  a  chance  of  interference-  We  used 
0*010  copper  (sheet?  foil?)  for  shields,  The 
oscillator  circuit  is  a  legacy  from  the  QST 
article.  The  circuit  shown  in  the  transmitter, 
adapted  for  PNP,  should  work  as  well.  The 
main  thing  is  that  tlie  oscillator  should  start 
reliably  and  not  move  around  with  voltage 
changes •  Required  drive  to  the  mixer  is  a 
couple  of  miUiwatts,  Mixer  injection  is  some- 
what fussy.  Because  of  the  fancy  bias  net- 
work, mixer  current  will  only  change  a  few 
per  cent  with  the  proper  amount  of  injection. 
If  in  doubt  use  less,  so  as  to  reduce  the 
birdies  and  the  spurious  responses* 

Roughly  speaking,  the  50-mc  input  imped- 
ance is  the  same  grounded-emitter  or  ground- 
ed-base,  about  30  ohms  at  the  usual  currents. 
The  rf  stage  might  as  weU  be  a  premium 
type  (slill  under  three  dollars)  and  the  rest 
can  be  any  type  recommended  for  TV  or  FM 
use.  See  the  section  on  the  transmitter  for  tips 
on  grid-dipping.  The  mixer  plate  lead  feeds  a 
pi-section  low  pass  filter  which  is  intended  to 
reduce  the  quantity  of  43  mc  signal  delivered 
to  the  7-11  receiver.  If  this  is  very  strong,  it 
wiU  combine  \Wth  harmonics  of  the  second 
oscillator  in  the  second  mixer  to  give  birdies 
(in  pairs)  each  time  the  2LO  harmonic  gets 
455  kc  away  from  the  ILO  frequency.  The  pi- 
section  interstages  are  also  intended  to  reduce 
the  transmission  of  43  mc.  Tapped-coil  coupl- 
ing, used  in  the  prototype^  was  quite  bad  in 
this  respect,  as  the  taps  seemed  to  resonate  in 
tlie  40-50  mc  region* 
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Here's  why  B  &  W's  Model  6100  has  been  called 
the  ^^Most  Amazing  Transntitter  of  Our  Time"! 


The  Barker  &  Williamson  Model  6100  Trans- 
mitter has  been  engineered  and  built  to  give 
the  discriminating  operator  the  ultimate  in 
SSB,  CW  and  AM  communications. 

The  6100  uses  the  B  &  W  crystal  controlled 
frequency  synthesizer,  producing  an  order  of 
stability  which  up  to  this  time  has  been  avail- 
able only  in  costly  military  and  commercial 
communication  systems. 


The  crystal  lattice  filter  method  of  sideband 
generation  is  employed, 

Superior  sideband  suppression  results. 

Solid  state  rectifiers  are  used. 

Dual  automatic  levef  control  (ALC)  with 
adjustable  threshold  prevents  overdrive  of 
output  stages. 

Digital  Dial  System  offers  a  high  degree  of 
dial  accuracy. 


WIRE,    WRITE    OR    PHONE  -  FACTORY   DIRECT-  DEPT.    M 

BARKER  &  WILLIAMSON,  Inc. 

A  SUBSIDIARY  OF  RENWELL  INDUSTRIES,  INC. 

Complete  Radio  Communication  Systems  and  Equipment 

Beaver  Dam  Road,  Bristol,  Pa.,   •    215    768-5581 

See   us  at  the   Notjonoil  ARRL  Convention 
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All    resistors    Va    watt,   all    capacitors   mmfd, 
all  coils  on   V^"  ceramic  tuned  forms. 

The  converter  and  receiver  amplifier  stages 
are  umieutralized.  Per-stage  gains  are  fairly 
low  by  design,  and  the  MADT,  PADT  and 
"drift"  transistors  used  have  very  low  col* 
lector- tO'base  capacitance.  They  are  cheap 
enough   that  there's   no  point  in  substituting. 

The  7-11  mc  **tunable  if*  is  a  complete 
receiver  in  itself.  (Fig.  6.)  Rf  gain  is  fairly  low 
to  reduce  overload  in  the  broad-timing  stages, 
but  there  should  be  no  difficulty  in  getting 
all  that's  needed  in  the  455  kc  amplifier. 
There  is  a  tuned  rf  stage^  a  mixer  and  separate 
oscillator,  two  stages  of  if  at  455  kc,  a  diode 
second  detector,  a  separate  age  rectifler,  and 


two  stages  of  audio.  Optionally,  there  is 
squelch  and  a  Bl  O,  with  provision  for  man- 
ual gain  control.  Audio  output  power  is 
enough  for  mobile  use.  Most  of  the  parts  can 
be  found  in  the  Lafa>'ette  catalog,  or  sal- 
vaged from  defimct  transistor  radios.  The 
tuning  capacitor  used  was  365  mmf  per  sec- 
tion and  had  nearly  semicircular  plates,  so  that 
with  the  series  capacitors  shown,  the  low  end 
of  six  is  spread  a  lot,  but  the  high  end  is 
still  covered.  Try  and  get  a  sturdy  one,  and 
mount  it  so  that  sbaining  the  case  won't  twist 
the  capacitor  frame. 

If  you  have  never  built  and  tracked  a  su- 
perhet  before,  this  is  one  heck  of  a  time  to 
start.  The  main  idea  is  that  two  gangs  of  the 
variable  capacitor  tune  circuits  from  7  to  11 
mc/s,  while  the  third,  in  this  case,  hmes  an 
oscillator  from  6545  to  10545  kc,  455  below 
the  signal  frequency.  The  tiimmers  built  into 
the  tuning  condenser  (if  there  are  none,  wire 
some  3-30's  in)  are  used  to  make  things 
come  out  on  the  high  end,  and  the  slugs  in 
the  CTC  coils  are  used  to  put  the  coils  on 
the  right  frequency  at  the  low  end  of  the 
range.  Since  the  slugs  move  things  by  the 
same  percentage  at  each  end  and  the  trim- 
mers have  about  twice  the  effect  at  the  high 
end  as  at  the  low  end,  trimming  at  each  end 
alternately  several  times  is  likely  to  converge 
to  the  proper  condition^  where  the  circuits 
track  all  the  way.   It  is  very   convenient  to 
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Detroit.  Michigan:  "Does  an  excel- 
lent job  of  swinging  a  20-40  combi- 
nation and  stacked  Finco  6*2 
beam/* 

San  DiegOp  California:  **\  am  well 

pleased  with  the  rotor  to  date,  holds 
and  turns  stacked  40M  and  up 
beams  in  50  mph  winds  with  no 
difficulty," 

Los  Angeles^  California:  '*l  have 
personally  installed  3  other  HAM-M 
Rotors  in  the  past  3  years  (all  of 
them  OK)  so  I  feef  that  I'm  buying 
the  best/' 

Houston,  Texas:  "Wonderful!  Was 
using  the  AR-22  (the  CDE  TV  auto- 
matic) and  it  did  a  fine  job  for  4 
years,  but  put  up  a  larger  beam  and 
needed  more  power." 

Anchorage,  Alaska:  **Due  to  below- 
zero  weather,  it  took  quite  a  while 


to  get  up  but  the  last  couple  of 
weeks  it  has  proved  perfect.  Wish  I 

had  one  years  ago/' 

Alamo,  California:  ''Works  very  well 
and  purchased  on  recommendation 
of  my  friend  who  has  been  using 
one  for  4  years  and  likes  it  quite 
well/' 

Swarthmore,  Pa.;  "Am  very  pleased 
with  the  results.  More  than  meets 
my  expectations/' 

Pluckemin.  New  Jersey;  "The  HAM- 
M  rotates  and  two  TR<15*s  tilt  the 
6-foot  parabola  for  432  and  1295 
mc/' 

Chicago,  Illinois:  '1t  really  does  the 
job/' 

New  York,  N.  Y/  "This  is  a  perfect 
rotor.  Can't  see  where  you  can  im- 
prove it/' 


(a  sampling  of  mash  notes  received  by  our  HAM-M) 

At  $119.50  amateur  net  the  HAM^M  is  the  greatest  rotor  value 
aroundl  For  technical  information,  contact  Bill  Ashby  K2TKN* 
Your  local  CDE  Radiart  Distributor  has  the  HAM-M  in  stock. 

CORNELL- 
DUBILIER 

CORNtLL-OUBlLlER    ELECTRONICS.   DIV.    OF   FEDERAL  PACmC  ELECTRIC  CO.*   118  E.  JONES   ST.  FUQUAV  SPRINGS.  N.  C- 

CDE  makes  a  complete  line  of  the  world's  finest  rotors:  Ham,  heavy-duty  automatic,  heavy-duty  manuaf^ 
standard-duty  automatic,  standard-duty  menuaf...  and  the  industry's  only  wireless  remote  control  rotor  system! 


have  some  sort  of  signal  generator  or  test  os- 
cillator on  hand  when  doing  this,  but  a  grid 
dipper  can  be  used  as  a  makeshift  substitute. 
The  220,  470  and  720  pf  capacitors  which  are 
in  series  with  the  coils  and  tuning  capacitors 
should  be  silver  mica  type,  and  within  about 
5  per  cent  of  the  right  value.  Do  not  use 
*'BC"  or  "GP"  type  ceramics— in  fact  any  ce- 


ramic capacitor  that  seems  smaU  enough  to  use 
is  probably  not  good  enough  to  bother  with. 
Arco  CMlS's  or  DMlS's  come  small  and  with 
excellent  electrical  characteristics. 

In  this  receiver^  AGC  is  aj)plied  only  to 
the  7  mc  rf  stage  and  the  first  if  amplifier, 
AGC  on  the  50-mc  rf  stage  might  help,  but 
was  not  included.  It  is  not  desirable  to  cut 
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CI    may  be  changed  to    150  or  200   mmfd 

if  strong    locals  still    overlood    or    block   on 

AM. 

Changes  shown  in  heavy  lines. 

*  RF  gain  in    CW  pos. — sq.    in  sq.   pos. 

the  gain  or  collector  current  of  the  second 
if,  as  all  the  power  it  can  deliver  is  some- 
times needed.  In  order  to  get  good  AGC  ac- 
tion with  transistors^  the  last  if  amplifier  must 
delix^er  enough  power  to  the  AGC  rectifier  to 
allow  it  to  dc\elop  sufficient  voltage  to  buck 
out  the  forward  bias  nomialK  applied  to  the 
base  circuits  of  the  various  rf  and  if  ampli- 
fiers. For  a  50  K  ohm  bias  divider  the  re- 
quired current  is  12.6/50,000  or  about  250 
microamps.  250  ua  through  5,000  ohms  (4,700 
plus  330)  is  L25  volts.  The  power  needed 
is  thus  about  1/3  milliwatt  inider  carrier  con- 
ditions or  1,25  mw  peak.  If  the  last  if  stage 
is  running  1  ma  of  collector  current  at  about 
11  volts,  there  is  a  maximum  of  5  mw  rf 
power  output  available  class  A  into  a  lOK 
load.  If  one  fourth  of  the  theoretical  maxi- 
mum is  needed  to  develop  the  DC  for  AGC 
use  (assuming  a  perfectly  efficient  rectifier, 
which  is  not  fikely  at  one  volt  out)  things 
are  pretty  thin,  and  we  cannot  afford  to  cut 
the  collector  current  of  the  second  if  stage 
at  aU.  If  the  taps  on  the  last  transformer  are 
wrong,  no  signal,  no  matter  how  strong,  will 
develop  cutoff  bias,  and  the  receiver  will  wipe 
the  modulation  off  strong  local  signals.  If 
there  is  some  doubt,  feed  the  BFO  into  the 
last  if  input  full  strength  and  see  if  the  emit- 
ter current  of  the  first  if  (as  measured  by  the 
voltage  drop  across  the  IK  resistor)  can  be 
forced  to  zero  and  beyond.  The  *be}  ond"  is 
to  allow  for  modulation  peaks. 

The  control  voltage  in  the  absence  of  a  sig- 
nal is  clamped  by  a  couple  of  silicon  diodes 
to  about  1.1  volts  forward  bias.  When  the 
AGC  starts  working,  the  diodes  unclamp,  but 
the  if  voltage  at  the  AGC  rectifier  has  to  be 
about  a  half  volt  before  this  takes  place,  that 


is,  the  AGC  is  "delayed."  Any  good  silicon 
junction  diode— power,  top  hat,  alloy,  diffused, 
or  planar— ^\ill  work  here  as  the  AGC  clamp. 
The  types  suggested  are  small.  The  detector 
and  AGC  rectifiers  are  1N295,  similar  to  1N34 
but  small  and  tested  as  a  dectector. 

When  a  squelch  is  used,  it  is  desirable  to 
set  tihngs  so  the  squelch  opens  before  the 
AGC  starts  to  work.  When  tlie  BFO  is  turned 
on,  the  AGC  must  be  disabled,  and  to  do 
this  we  shift  the  line  to  a  manual  gain  pot. 
The  clamps  still  function  to  limit  the  maxi- 
mum-gain forward  bias  to  a  safe  value. 

The  oscillator  circuit  is  a  modified  Colpitts. 
It  IB  not  as  easy  to  get  going  as  a  vacuum 
tube  oscillator  because  there  is  not  any  ampli- 
tude-con troUing  mechanism  in  a  transistor  os- 
cillator equal  to  the  grid-leak-and-condenser 
we  are  used  to  in  tubes*  Because  the  oscillator 
is  around  7  mc,  and  a  good  oscillator  tran- 
sistor should  be  suitable  for  much  higher  fre- 
quency (so  that  the  transit  time,  which  varies 
with  voltage  and  current  and  temperature, 
will  be  small  compared  with  ninety  degiees 
at  operating  frequency)  there  is  danger  of 
parasitics  at  higher  frequenci^,  so  a  parasitic 
choke  was  put  in- 

As  in  the  first  mixer,  the  amount  of  drive 
is  critical,  and  a  bit  of  fiddling  with  the  one- 
turn  pickup  coil  (move  it  along  the  form  to 
vary  injection)  will  be  needed.  The  oscillator 
runs  on  the  low  side  with  the  values  shown. 

The  if  amplifier  as  drawn  has  effectively  five 
tuned  circuits.  The  Clevite  TF-OIA  resonant 
emitter  bypass  has  about  as  much  rejection  of 
off*frequency  signals  as  another  transformer.  If 
you  can't  get  one,  use  an  0,1  mf  capacitor 
in  place  of  it*  The  if  transformers  are  small 
ferrite-core  jobs,  apparently  U.S.  made,  which 
have  an  unloaded  **Q"  of  about  140  at  455 
kc.  As  the  drift  transistors  have  higher  output 
impedance  than  the  alloy  t\pes  which  were 
common  when  these  were  designed,  we  have 
our  choice  of  more  gain  (by  tapping  the 
collectors  up)  or  more  selectivity  (by  using 
the  former  collector  tap) . 
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Please  send  full  information  on  SBl-LA 
Linear  and  SB-33  Transceiver. 

NAME 

NUMBER     STREET 

CITY                                                     ZONE 

STATE 

powerful, 
performance  pair 


SB'33/SBl-LA  ,•.  diminutive  duo  .,,  four-band  (8040-20-15)  SSB 
transceiver/exciter  and  high  power  linear  amplifier.  Bright,  state- 
of-the-art  version  of  a  full  thumping  kilowatt... entirely  self 
contained,  including  all  power  supplies ...  in  two  tiny  cabinets! 
The  only  "extras"  needed  are  microphone  . . .  antenna  . , ,  two 
lineal  feet  of  mounting  space , , ,  and  a  strong  desire  for  a  clean- 
cut  big  signal.  And  when  you  look  at  the  photograph  above,  (the 
664  dynamic  does  look  big  in  comparison  to  the  linear  amplifier 
behind  it)  consider  that  the  SB-33  transceiver  on  the  right  also 
includes  an  outstanding  receiver  capable  of  solid-copy  reception 
of  the  DX  that  is  bound  to  be  stirred  up  by  the  KW  signal  from 
your  powerful  pair. 

Aside  from  the  use  of  advanced  solid-state  circuitry  and  tech- 
niques, there  are  at  least  37  other  good  reasons  why  SB-33  can 
be  so  small  and  still  deliver  in  such  a  convincing  manner — 
18  transistors.  18  diodes  and  1  zener  diode!  (The  heavy-duty 
work  is  done  by  two  rugged  PL-500  beam  tetrodes  and  a  12DQ7 
driver).  The  SBl-LA  linear  uses  6— 5JE6'sfor  1000  watts- Pi.P, 
on  80-40-20  and  750  watts  P,E.P,  on  15,  achieves  its  small  size 
in  part  by  careful  design  and  by  the  use  of  an  all-solid-state 
voltage-multiplying  power  supply. 

See  these  best  buys  at  your  SBE  distributor— compare  them  fully 
with  anything  else  available,  feature-wise,  price-wise.  (Remem* 
bering  that  88-33  has  4*bands— panel  selectable  sidebands — 
Collins  Mechanical  Filter— built-in  117V  AC  power  supply  and 
loudspeaker,  is  bV2%  IPiX  10^/4 'U  weighs  15  pounds. 
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We  went  for  selecti\it>%  except  in  the  last 
bansformer,  which  is  heavily  loaded  by  the 
diodes.  Most  455  kc  transistor  if  cans  found 
in  small  six-transistor  radios  can  be  used  in 
place  of  those  specifi<Hl;  the  connections  are 
fairlv  standard.  If  more  selectivity  is  needed, 
two  coils  coupled  by  a  capacitor  could  also 
be  used  between  the  mixer  and  first  if,  wdth 
only  a  small  reduction  in  overaU  gain.  The 
coupling  capacitor  bet\\^een  the  paired  coik 
is  run  to  the  tap,  so  that  a  larger,  easier  to 
control  capacitance  can  be  used. 

To  align  the  if  aniplifier,  a  signal  may  be 
"stolen"  from  another  receiver ,  by  wrapping 
a  wire  around  tlie  last  if  plate  lead  in  your 
HQ  129  or  whatever^  and  tacking  it  to  the 
base  lead  of  the  mixer  in  the  transistor  re- 
ceiver. Tune  the  ITQ  129  to  a  nice  strong 
broadcast  station  and  start  twiddling  screws* 
The  single*tuned  coils  are  Just  peaked  for 
maximum  output  measured  with  a  Simpson, 
etc.  across  the  audio  gain  control  (about  one 
volt  at  most)  and  the  doul)]e-tuned  pair  is 
adjusted  by  clipping  about  100  mmf  across 
the  primary  temrinals  of  one  can  and  triai- 
ming  up  the  other,  then  moving  the  100  mmf 
to  the  primary  terminals  of  the  other  can  and 
peaking  the  first. 

The  audio  amplifier  is  conventionaL  It 
differs  from  most  small  transistor  radio  audio 
amps  in  that  it  runs  on  12  volts  and  puts  out 
half  a  watt  rather  than  9  volts  and  a  quarter 
watt.  The  idling  current  of  the  class-B  amph- 
fier  should  be  about  2  ma-  Less  gives  scratchy 
quality,  more  uses  too  much  electricity.  The 
diode  gives  a  no-signal  bias  which  varies  with 
temperature  in  the  right  way  to  compensate 
for  the  theimal  characteristics  of  the  output 
transistors.  If  a  1N2326  is  not  available  any 
cheap  alloy  PNP  transistor  may  be  used,  con- 
necting to  the  base  as  cadiode  and  hooking 
collector  to  emitter  for  anode.  A  small  ad- 
justment in  the  idling  current  can  be  made 
by  changing  the  value  of  the  emitter  resistor 
in  the  first  audio  stage. 

The  BFO  circuit  sbown  wiU  work  with  al- 
most any  alloy  transistor,  but  the  loading  on 
the  signal  ciicuits  will  be  a  little  less  with 
the  drift  unit  specified.  Any  interstage  if  trans- 
former will  work.  The  BFO  is  tuned  to  band 
center.  No  pitch  control  is  provided. 

If  squelch  is  desired,  it  is  inserted  as  shouTi 
in  Fig.  7-  The  manual  rf  gain  pot  is  used  to 
set  the  squelch  level,  when  that  function  is  in 
use. 

In  the  first  model,  one  transistor  was 
switched  between  BFO  and  squelch.  The 
BFO  was  too  near  the  front  end  of  the  re- 


ceiver, and  BFO  harmonics  were  all  over  the 
dial.  Segregating  the  BFO  fixed  this:  in  the 
photos  the  BFO  assembly  is  tacked  on  abo%'e 
chassis.  In  the  receiver  shown  in  tlie  photos, 
a  transistor  is  in  the  squelch  socket,  but  the 
socket  is  not  wired, 

A  Hst  of  possible  transistor  tjpes  for  the 
receiver  is  given  in  Table  2.  The  recommend- 
ed t>pes  cost  from  fift)  cents  each  for  some 
audio  t>^es  to  about  a  dollar  each  for  the 
7-11  rf  and  two  and  a  half  for  the  hot  six- 
meter  rf  stage.  You  may  find  something  satis- 
factory in  your  pickle  jars  full  of  slightly  sur- 
plus semiconductors,  but  it's  not  too  Ukelv. 
The  types  used  in  Japanese  AM  (not  AM-FM) 
radios  will  not  be  suitable.  Required  coUector 
breakdown  \  oltage  is  at  least  20,  and  30  is 
better. 

.  .  .  WIOOP 

Table    of    Transmitter    Transistor     Types 

A,   Sllicoa  NPN   RF   Power  transistors 

Oscillator;  Some  2N697,  706,  707,  70S  some  2N718,  733, 
759,  760,  91S,  914,  91S,  916.  9S7,  2N834,  2N1338, 
1505,    1506>    2297. 

Doubler:  2N707,  708,  915,  1S05,  1491,  2297.  If  modu- 
lated, niav  have  voltag^e  breakdown  problems,  2NI506, 
2N1492,  2N1493,  2N1342,  2i\2218,  2N311S  shoiUd  be 
O.K.    m.odulatcd. 

250-miliwatt  final:  2Ni506^  3N2876,  2N2631,  FT531. 
TA2084,  2N1978,  2N311S*  Nothing  more  than  5ve 
years    old. 

L5^watt    final:    2N2876,    TA2084,    PT657, 

NPN  AF  amplifier:  2NJ5.  78,  167,  169,  214,  3S8,  445, 
634,    635    etc. 

PNP  AF  driver:  2N43,  188,  241,  270,  396,  404,  407  and 
many    more;, 

Modulator:    2N1172^    2826,    2827,    2N301,    176,    276,    342, 

Table   of    Receiver    Transistor   Types 
Convcrter-RF   2N1742,  2N2494,  2495,  PADT~28,  2N502A, 

RCA    2N2S73,    Phiico    T    1694,    2N1177    (bst    choice) 
Mixer  2N1743,  2089.  1177,  1179,  2N1745,  2N1517 
Ose.   2N1744,   1743,   1178,  2084,   1517,   1745,   1868,  2N501 
7*11    RF   2N2089,    1180,   1517,  2084,  2N384,  370,  2N1726, 

1747 
mixer   2N20S9,    1180,    1517,    2084,    2N372,    2N274,    2N247 
oscillator  2N371,  1526,  others  will  work,  may  need  chang^es 

ill    feedback. 
IFs,  2N1638,  2N2092,  aixy  listed  above,  for  KF  or  tnixer 
BFO    almost    any    computer    or    drift    transistor^    2N1631, 

1637,    247,     274,     Sqnelch -any  thing, 
AF  driver  &   af  output   2N270,   241A,   188A   525,   2N43A 

2N1413,   2N1924,   2NJ192 
Zencr  diode  =  1N200,  or  any  up  to  1%   watts,  S.S  to  8*2 

volts    nominaL 

Note  on  transmitter  transistors:  The  types  used  are 
Silicon  NPN.  If  suitable  transistors  are  not  available  on 
a  beg",  borrow^  or  buy  surplus  basis,  It  may  be  advisable 
to  consider  using  the  Amperex  2N27S6  PNP  germaniuTn 
unit  J  announced  some  time  after  these  transmitters  were 
Imilt.  (Amperex  Electronic  Corp.,  230  Duffy  Ave., 
Hicksville,  N.  Y.  has  report  #S113  on  how  to  use  it.) 
The  main  disadvantage  is  that  the  27S6s  we  have  tested 
had  roughly  30  volt  collector  breakdown,  so  that  AM 
at  12  supply  volts  is  not  practical.  The  proper  solution  is 
to  use  series  modulation  from  a  12v  supply,  or  NFM,  or 
a  coUector  supply  dropping^  resistor,  adjustable  so  as  to 
set  up  for  maximum  collector  voltage  that  the  transistor 
will  stand  and  still  modulate  properly.  The  Amperex 
report  suggests  that  2N2207's  can  be  used  in  the  driver 
stages.  The  driver  transbtor  costs  tmder  two  dollars,  the 
2N2786  under  five*  Carrier  output  level  for  AM  would 
be  about  140Mw.  For  NFM,  about  half  a  watt  out  could 
be   obtained* 
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Mow  that  you 


ask  me  .  .  . 


Ken  Cole  W7[D^ 
P.O.    Box    3 
Voshon,  Wash* 


The  readers  of  a  certain  magazine,  which  I 
won't  identify  fui-ther— except  to  point  out  that 
it  receives  mail  at  a  New  Hampshire  post  of- 
fice—found in  their  August  '63  issue  a  thought- 
provoking  ballot.  Some  of  the  thoughts  pro- 
voked might  surpdse  the  editor*  Polling  of 
reitders  by  editors  is  commonplace^  and  often 
enough  the  readers  are  pleased  by  the  impli- 
cation of  interest  and  indulge  the  editor  in 
return.  But  the  question  should  deal  with  the 
issue  simply  and  specifically,  and  in  the  cited 
case  I  think  the  phrasing  was  oversimplified 
and  unspecific.  How  can  anyone  be  in  favor 
of,  or  against,  restricted  phone  bands  unless 
he  knows  the  conditions— what^  why,  where, 
when,  and  most  of  all— who? 

This  was  annoying  to  me  because  Wayne 
Green's  dedication  and  energy  are  invaluable 
to  us,  and  I  tliink  the  ham  community  is  in 
trouble.  I  would  like  to  see  more  polling  of 
opinion  by  73  on  current  and  future  problems, 
but  only  following  upon  a  lively  discussion  of 
each  issue,  and  then  by  ballots  spelling  out 
the  saner  proposals  and  free  of  ambiguity.  The 
fact  that  the  editor  of  73  projects  his  personal- 
ity rather  eloquently  may  leave  some  readers 
thinking  he  isn't  vitally  interested  in  reflecting 
our  opinions.  He  is.  But  he  can't  read  your 
mind.  This  is  our  opportunity;  let's  have  more 
views  and  then  more  ballots.  In  this  prickly 
mood  I  hope  to  use  up  some  space  in  73  to 
disagree  with  the  editor  on  one  item,  agree 
on  anodier  and  invite  comment  (!)  on  a  third. 

Perhaps  we  can  dissii^ate  some  of  the  heat 
arguing  terms  and  save  the  light  to  illuminate 
the  issues.  Labels  should  be  exact  or  they  be- 
come worse  than  useless.  In  our  own  time  heed- 
less loyalty  to  reckless  orators  has  led  whole 
nations  to  disaster,  so  while  we  have  an  open 
forum  for  the  exchange  of  opinion  we  had 
better  use  it,  It*s  good  practice,  and  a  reminder 
that  our  favorite  form  of  government  is  based 
on  responsible  debate. 
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Apparently  tlie  bad  word  in  "Incentive  li- 
censing**  is  incentive  but  the  reasoning  behind 
this  escapes  me.  Incentives  keep  us  alive.  Our 
years  are  spent  working  toward  goals  of  one 
sort  or  another— beginning,  I  suppose,  ^vith 
food,  and  ending  with  our  individual  defini- 
tions  of  a  state  of  grace.  Success  is  an  occasion- 
al thing  and  inconclusive;  "pursuit  of  happi- 
ness'* was  astute  phrasing— tlie  striving  is  life 
itself.  Incentives  are  here  to  stay,  I  hope. 

If  the  restricting  of  certain  privileges  (side- 
band and  portions  of  twenty  are  speculations 
I  hear  most  often)  to  a  specific  grade  of 
license  is  the  point  of  controversy ^  Tm  for  it, 
And  if  anyone  loses  ground  in  the  shnfDe  he 
can  catch  up  at  his  own  convenience,  if  he's 
interested,  by  earning  the  grade  carrying  the 
authorization  he  wants.  Our  licenses  confer 
privileges,  not  franchises,  and  in  the  hght  of 
what  has  happened  on  the  electronic  scene  in 
the  last  few  years  a  reappraisal  of  our  quali- 
fications may  be  in  order.  If  you  doubt  it,  listen 
to  the  bickering  on  75  and  the  clang  of 
swords  on  20.  Check  stabihties  and  band  widths, 
and  reflect  on  the  proliferation  of  phasing, 
filterings  \'OX,  elastic  line^irs,  compacted  kilo- 
watts and  the  five'dollar-dowTi  boom. 

We  worked  for  oiu*  ham  tickets  for  many 
reasons-  My  original  incentive  derived  simply 
from  the  concept  of  instant  commimication 
with  unseen  strangers.  The  mystique  of  private 
access  to  an  invisrl3le  world  was  irresistible,  but 
had  it  been  free  for  the  asking  I  doubt  that 
hamming  would  have  long  competed  success- 
fully with  the  many  interests  that  fascinate  and 
plague  most  adolescents,  for  learning  the  code 
was  tedious  and  theory  a  big,  black  hole.  The 
self-discipline  requisite  to  serious  studying 
was  new  to  me,  but  what  I  had  failed  to  leani 
about  it  in  high  school  came  in  the  eflfort  of 
getting  that  first  ham  ticket.  It  was  a  good 
lesson. 

A-3  on  75  and  the  challenge  of  moving  up  a 
step  provided  the  next  incentive.  Evolving  curi- 
osity and  the  acquisition  of  new  privileges  led 
automatically  to  a  wider  technical  horizon  and 
renewed  effort.  It  would  seem  that,  so  long 
as  a  subject  holds  one's  interest,  this  simple 
escalation  by  response  to  incentive  describes 
an  ideal  educative  situation.  The  goals  are 
clearly  defined  and  progress  is  timed  to  the 
applicant's  own  schedule.  In  my  ov^m  case,  and 
I  inflict  this  recital  on  you  because  I've  heard 
too  many  operators  moan  that  some  licenses 
are  beyond  their  abiUty,  Amateur  Extra,  First 
Phone  and  First  Telegraph  were  diiRcult  to 
get  for  I  have  had  no  technical  training;  at 
the  soimd  of  the  word  "mathematics"  my  brain 
squeaks  in  fright  and  skitters  out  of  sight,  and 


finally,  I  leam  very  slowly.  Not  slowly  for  a 
turtle,  but  very  slowly  for  a  human  being.  If 
the  system  w^orked  for  me  it  wall  work  for  any- 
one, and  here  and  now  I  dedicate  retroactively 
to  Incentive  Licensing— administered  under 
various  governmental  auspices— my  aeronauti- 
cal, marine,  marriage  and  radio  privileges  and 
ril  tluow  in  for  good  measure  the  prerequisites 
of  a  hatful  of  Bar  Pilot  Licenses  granted  with 
contrasting  carelessness  by  seaport  saloon- 
keepers. Reflecting  now  on  the  hours  of  study 
these  certificates  represent  Tm  sm prised  that 
I'm  still  not  smart.  But  I'm  happy— and  that*s 
what  counts  in  a  democracy*  What  we  need 
is  more  incentives, 

To  avoid  being  accused  of  claim-jumping 
by  another  magazine,  I  have  refrained  from 
referring  to  Incentive  Licensing  as  "The  Amer- 
ican Way";  however,  the  subject  of  odier  maga- 
zines having  now  been  rather  lamely  intro- 
duced I  would  like  to  drop  a  curtsy  to  a  third 
publication,  QST,  and  file  a  wordy  little  dis- 
claimer here  to  the  effect  that  my  touting  of 
Incentive  Licensing  does  not  imply  support  of 
ARRL  policy  on  the  issue  and  Tm  sure  they 
couldn*t  care  less.  I  may  labor  the  point  but 
I  beg  indulgence  on  the  grounds  that  non- 
conformists are  fealous  of  their  isohition  and 
picky  about  circumstantial  alignments.  Inci- 
dental to  the  subject  of  alignment,  I  was  sur- 
prised to  leam  from  five  local  hams  questioned 
that  one  smokes  filter-tips,  three  smoke  cigar- 
ettes, foui  use  a  popular  pain-killer— blended 
not  buffered— and  all  five  are  ex-members  of 
the  AKRL.  Their  reasons  for  separation  vary 
from  my  own  in  detail,  but  agree  on  tlie  simple 
proposition  that  the  League  is  not  representa- 
tive of  our  interest  in  amateur  radio*  After 
determining  that  their  independent  positions 
were  not  products  of  the  ARRL  stand  on  any 
one  matter,  and  provoking  some  suspicion  of 
the  motives  behind  my  curiosit%%  I  pedalled 
away  with  studied  nonchalance. 

Certainly  the  League  does  speak  for  many 
thousands  of  hams;  the  ARRL  is  indeed  large, 
reputable  and  impressive,  and  it  has  my  re- 
spect-but I  claim  die  right  to  differ  with  it. 
And  diis  brings  me  to  "The  Amateur's  Code," 
a  canon  prominently  displayed  in  ^The  Radio 
Amateiur's  Handbook."  Item  one  includes  the 
dictum:  "He  abides  by  the  pledges  given  by 
the  ARRL  in  his  behalf  to  the  jmblic  and  the 
Government."  Item  t^^'O:  "He  owes  his  amateur 
radio  to  the  American  Radio  Relay  League,  and 
he  offers  it  his  unswen  ing  loyalty/'  After  mull- 
ing this  over  enough  times  I  realized  that  as 
an  occasional  dissident  I  did  not  fit  the  mold, 
and  I  had  better  reserv^e  my  all  out  pledge- 
abiding,  debt  attesting  and  unswerving  loyal- 
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THE  TECHNIMATIC*  TUNING  SYSTEM  permits 
an  operator  to  tune  both  transmitters  and  re- 
ceivers remotely  to  frequencies  and  various 
modes  of  operation  on  an  automatic  and  pre- 
programmed basis  by  means  of  precut  tapes, 
cards,  memory  systems  or  manual  selection  and 
provides  a  readback  of  information  to  the  operator  showing  him  that 
the  selected  tuning  functions  have,  in  fact,  been  performed. 

The  system  is  unique  in  that  manual  override  is  provided  at  the  receive 
site;  however,  any  change  in  the  positioning  of  the  controls  at  the 
receive  site  would  automatically  be  indicated  on  the  remote  con- 
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selection  are  controlled  at  this  console.  Readback  indication  of  the 
frequency  to  which  the  remote  units  have  been  tuned  to  is  presented 
by  1"  illuminated  digital  display  at  the  operator's  console.  Other 
tuning  functions  are  displayed  on  illuminated  indicators. 
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ty  to  otlier  entities— such  as  my  ^dfe^  and  Uncle 
Whiskers,  both  of  whom  have  in  the  past 
found  occasion  to  exact  fealty  on  equally 
sweeping  terms^  but  for  somewhat  more  vital 
reasons  • 

The  more  I  thought  about  it  the  more  it 
seemed  that  an  incorporated  group  which  re- 
fers to  itself  with  some  justice  as  "powerful  and 
prosperous,"  and  works  to  influence  legislation 
in  Washington^  and  treaties  in  Geneva,  should 
advertise  its  assumption  of  mandate  less  grand- 
ly, and  consider  a  code  more  responsive  to  die 
ferment  of  opinion  in  its  membership.  Mono- 
htliic  qualities  in  an  oiganization  indicate  ri- 
gidity, not  vitality;  and  not  an  enduring  firm- 
nesSj  but  a  hardening  of  corporate  arteries. 

On  one  subject,  tliank  goodness,  I  find  my- 
self in  cronplete  agreement  with  Wayne  Green 
—licensing  fees,  I  even  go  along  with  his  rea- 
soning and  that  should  take  care  of  the  sub- 
jectj  except  that  as  a  prospective  fee-payer  I 
naturally  want  to  make  stupid  suggestions 
about  how  my  money  should  be  used.  To  dear 
the  air  (inside  joke)  and  give  everyone  really 
interested  a  fair  shake  I  think  the  FCC  should 


re-examine  every  licensee  in  return  for  the  first 
renewal  fee.  And  subsequently  an  examination 
with  every  other  renewal  shouldn't  be  too  pain- 
ful a  test  of  an  amatetu-'s  interest  in  the  art. 
Electronic  progress  has  been  wild,  and  a  dec- 
ade is  a  long  time  in  oin  field  and  our  age< 
Re-examination  would  mean  to  me  getting 
out  the  lead  and  the  l3ookSj  or  getting  off 
the  air,  and  it  might  tiun  out  to  be  al  three, 
but  it  would  keep  dilettantes  from  exploiting 
an  intemational  medium  already  suffering  from 
its  own  popidation  explosion,  and  tlie  incen- 
tive and  privileges  would  still  be  thvrv  for 
everyone  whose  interest  is  serious;  The  art 
would  gain  proportionately  and  it  would  be 
a  pleasure  again  to  listen  to  the  ham  bands. 

Incentive  Licensing  is  logical;  re-examination 
would  make  reasonable  frequency  and  emission 
restrictions  fair  and  invigorate  the  community, 
and  last  but  not  least,  "grandfather  clauses"  are 
pious  abominations.  If  you  have  any  interest 
in  these  matters,  and  I  presume  you  do,  I 
hope  you  will  write,  for  or  against,  to  73  and 
the  FCC. 

,  .  W7IDF 


Jim    Kyle    K5JKX 
1236   N,   E.   44th  St. 
Oklohoma  City,  Okla. 


More  Notes  on  the 

6DQ5 

One  of  the  more  popular  lOO-wattnsutput 
final  amphfier  tubes  aroimd  diese  days  is  the 
6DQ5;  this  happy  little  horizontal-output  bot- 
tle operates  at  approximately  the  same  ratings 
as  a  6146,  but  delivers  nearly  half  again  more 
RF  output. 

And  with  such  a  bonus  built  in,  quite  a  few 
designers  of  commercial  geai*  have  also  latched 
onto  the  Dog  Queen  Five  as  a  natuial.  The 
Swan  transceiver  is  one  notable  example  of 
this. 

However,  it  has  recently  come  to  our  at- 
tention that  the  Dog  Queen  Five  has  another 
charact eristic  not  shared  by  other  tube  t>^es— 
and  this  one  is  bad  rather  than  good.  A  6146  is 


a  6146  is  a  6146,  regardless  of  who  made  it; 
die  same  is  not  true  of  a  6DQ5. 

The  tube  manuals  bring  this  out  clearly, 
but  we  hesitated  to  believe  it  since  the  whole 
idea  of  tube  type  numbering  is  to  ensure 
that  all  tubes  with  the  same  type  numl)er  are 
electrically  interchangeable. 

All  6DQ5's  have  the  same  base  wiring,  and 
approximately  the  same  ratings  in  TV  service; 
however,  die  similarity  ends  there. 

Before  we  get  specific  and  start  naming 
names,  let  us  hasten  to  point  out  that  no  shght 
is  intended  toward  the  manufacturers  involved. 
Our  purpose  is  rather  to  avoid  possible  com- 
plaints from  mihappy  6DQ5  users.  After  all, 
the  manufacturers  still  don't  rate  this  tube  for 
RF  service,  so  it's  quite  possible  none  of  them 
have  become  aware  of  the  differences  yet! 

Now,  if  you  have  a  copy  available,  turn  to 
page  199  of  RCA  Receiving  Tube  Manual 
RC-19  and  take  a  look  at  the  set  of  curves 
numbered  ''92CM-9311T."  These  are  for  the 
6DQ5  at  zero  grid  bias,  with  screen  voltage 
varied.  What  were  looking  at  is  the  position 
of  the  "knee"  or  s-harp  change  in  direction  of 
the  cm^ve. 

\^^ith  100  volts  on  the  screen,  the  knee  occurs 
at  about  35  volts  on  the  plate,  and  260  ma  of 
plate  current  Witli  screen  voltage  upped  to 
125,  tlie  knee  moves  to  45  volts  and  520  ma; 
with  screen  at  150,  the  iaiee  is  at  50  volts  and 
700  ma. 

Now  get  a  copy  of  the  detailed  G*E  speci- 


32 


73  MAGAZINE 


fication  sheet  on  the  6DQ3;  the  one  we*re  using 
is  dated  November,  1962,  and  the  set  of  curves 
is  numbered  "K-55611-TD181-2/' 

Check  the  knee  points.  With  100  volts  on 
the  screen,  the  knee  is  at  60  volts  and  410  ma. 
At  125  volts,  the  knee  moves  to  70  volts  and 
550  ma.  And  at  150  volts  on  the  screen,  the 
knee  is  at  75  volts^  720  ma. 

It  doesn*t  take  an  Einstein  to  figure  out  that 
the  G-E  version  of  the  tube  has  a  knee  voltage 
about  half  again  higher  than  that  of  the  RCA 
variety.  The  higher  knee  voltage,  in  turn, 
means  reduced  power  output  is  available  even 
though  the  G*E  tube  does  draw  more  current 
at  the  knee.  The  RF  power  available  at  tlie 
plate  is  equal  to  the  plate  voltage  swing  (from 
B  +  voltage  down  to  the  knee  point)  times 
the  average  plate  current  (knee  value  divided 
by  four)  times  a  constant  0,862  winch  allows 
for  conversion  from  peak  pulse  values  to  RMS 
power  out- 

Thus  with  600  volts  on  the  plate  and  150 
on  the  screen,  the  RCA  6DQ5  would  deliver 
about  83  watts  of  power  output  wliile  drawing 
175  ma.  The  G-E  version  would  deliver  only 
81  w^atts  while  drawing  180  ma. 

This  doesn't  sound  Uke  much  difference,  but 
plate-dissipation  ratings  enter  at  this  point  to 
limit  the  maximum  power  input  to  the  tube 
with  lower  efficiency,  thus  extending  the  differ- 
ence- 
In  practice,  W5PPE  repoits  a  power  output 
drop  of  about  15  to  20  percent  when  replacing 
the  RCA  \ersion  witli  the  G-E  type.  This  was 
in  a  Swan. 

And  before  too  many  feehngs  are  hurt  at 
G-E,  we  must  hasten  to  add  that  Svlvania  and 
Tung-Sol  also  make  6DQ5's  to  this  same  speci- 
fication, It  apj)eans,  then,  that  the  RCA  6DQ5 
can  only  be  replaced  by  another  from  RCA. 

But  we  wouldn't  want  to  make  that  a  flat 
statement,  since  we  haven't  examined  all  the 
Dog  Queen  Fives  on  the  market. 

The  physical  differences  between  the  'low- 
knee"  and  **high-knee"  versions  of  the  tube  are 
easily  distinguisliod.  The  photo  shows  one  of 
each  type  side  by  side  for  comparison.  The 
low-knee  version,  at  left,  is  about  M-inch  taller, 
has  the  getter  at  the  top  of  the  tube,  and 
carries  three  perforations  in  each  side  of  the 
anode  structure. 

The  high-knee  version,  at  right,  has  the 
getter  at  the  side,  and  the  anode  sti'ucture  is 
solid. 

In  audio  and  TV  service,  both  parf oim  equal- 
ly well  and  are  as  interchangeable  as  you 
would  expect.  But  at  RF,  watch  out.  The 
power  you  lose  w^iU  be  your  owoi. 


SPECIFY 
SAXTON 


For  Antenna  Wire 

Copperweld  #6-^^18 
Solid   Copper  #12-'#14 
Stranded  Copper  7x22  -  7x26 


For  Guy  Wire 

Galvanized  Steel  4x20  -  7x18  - 

12x20 
Aircraft  temper  aluminum   7x18 
Copperweld  6x20  -  8x1 8 

ler  Coble  3/32 


MM 


For  Feeder  Wire 

Twin   Lead 

Open   Wire 

Coox 

Open  Twin   Leod 

Ground  Wire 

Solid  dead  soft  aluminum  ^6  -  ^8 
Rotor  Cable  -  Mike  Cable  -  High  Volt- 
age Wire.  Plus  dozens  more  types  of 
wire  and  cable  .  .  .  AND  MIL  SPEC 
WIRE  AND  CABLE  WITH  CERTIFI- 
CATION. 

Send  for  our  catalog 

Saxton  Wire  and  Cable 

4121    Parle  Avenue 
Bronx   57,   New  York 
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Jim  Kyle  K5JKX 
1236  N.  E.  44th  St. 
Oklahoma  City,  Okla. 


The  SJS  Receiver 


Part  1 


Satisfied  with  your  receiver?  YouVe  a  most 
unusual  ham  if  you  answer  yes!  But  with  the 
present  high  cost  of  new  equipment,  and  the 
apparent  complexity  of  modifying  the  present 
rig,  you^re  probably  resigned  to  stniggHng 
along  with  what  you  have* 

In  the  past  couple  of  years,  a  number  of 
excellent  articles  have  appeared  in  the  various 
ham  magai^ines  describing  homebrew  receiver 
projects.  To  cite  just  a  few,  there  have  been 
Ted  Crosby *s  II BR  units  in  QST,  and  the 
several  fine  units  described  in  these  pages  by 
John  Wonsowicz,  W9DUT. 

But  most  of  these  homebrew  receivers  ap- 
pear to  have  two  points  in  common  (besides 
fine  perfoiMiaiice) :  they  seem  a  bit  too  com- 
plex for  the  newcomer  to  homebrevring,  and 
they  all  look  more  than  a  little  expensive. 

That's  why  the  SJS  was  bom;  to  be  a  simple, 
inexpensive  receiver  capable  of  serving  as  the 
only  receiver  at  K5JKX,  and  still  having  enough 
quality  to  provide  satisfactory  performance. 

To  achieve  these  ends,  a  rather  unusual 
looking  device  evolved,  Simphcity  was  achieved 
by  going  to  a  modified  modular  type  of  con- 
sbuction,  and  the  expense  department  was 
taken  care  of  by  raiding  the  surplus  bins  and 
the  jiinlvbox  quite  freely. 

The  result  in  terms  of  performance:  sta- 
Ijility  is  almost  unsurpassable.  From  a  cold 
starts  checking  against  the  13  mc  transmission 
of  \\\\'\\,  no  drift  was  detectable  after  two 
minutes.  Another  check  10  minutes  after  turn- 
on  sliowed  the  frequency  to  be  about  200 
cycles  low;  the  receiver  was  again  tuned  to 
zero-beat  and  let  run  another  half  hour.  It  was 
still  product-detecting  the  \\^\^  signal  with 
no  change  in  audio  note  at  the  end  of  that 
time.  This  is  frequency-meter  stability,  after 
the  10-minute  warmup. 

Selectivity  is  excellent  although  it  could 
stand  a  bit  of  improvement  for  DX  pileups  on 
the  lower  ends  of  20*  The  selectivity  curve  is 
fixed  at  approximately  4  kc,  witli  steep  enough 
skirts  to  do  an  effective  job  of  deciphering 
DSB. 


Sensitivity  is  determined  entirely  by  the  out- 
board converters  used.  On  50  mc,  sensitivity 
is  approximately  0.1  micro\'olt.  On  the  lower 
bands,  antenna  noise  is  easily  evident  and  no 
detailed  checks  were  made- 

You  may  luive  deduced  by  now  that  this  is  a 
multiple-conversion  unit  followdng  the  basic 
Collins  approach,  so  the  next  question  ought  to 
be  "How  about  birdies?"  I  have  found  two, 
neither  objectionable.  At  first,  there  were  many 
more,  but  ii^  vou  follow-  the  schematic  and  arti- 
cle  you  shouldn't  have  to  chase  them  the  way 
I  did  here! 

And  finally  comes  the  question  of  image 
rejection.  It's  possible  to  find  some  images, 
but  by  proper  tuning  techniques  they  can  be 
kept  40  db  or  more  down;  the  kilowatt  across 
town  may  pop  up  out  of  the  bund,  but  you 
won't  find  many  commercials! 

So  now  that  you  have  the  description  of  per- 
foiTuance,  let*s  take  a  look  at  the  SJS  itself* 

Physically,  it  consists  of  two  SK  inch  relay 
rack  panels  plus  an  assortment  of  *'miniboxes" 
hanging  inside  the  rack.  One  of  the  panels 
contains  the  tuning/audio  unit  wliile  the  other 
contains  the  "intermediate  converter".  The 
miniboxes  house  the  various  outboaid  convert- 

The  tuning/audio  unit  began  life  as  a  BC- 
453  "Q-5er/'  but  any  resemblance  betvveen  the 
present  unit  and  the  original  command  set  is 
purely  accidenta],  I  used  a  "junker"  453  which 
had  been  given  to  me  to  get  it  off  the  shelves. 
The  only  pails  of  it  retained  are  the  capacitor 
gang,  the  rf-niixer-oscillator  coil  assembly,  the 
three  if  transformers,  and  the  bfo  coil  assembly. 
If  the  bypass  capacitors  are  good  you  can  use 
them  too;  I  used  several  and  substituted  new 
Mylars  for  the  rest. 

The  original  circuit  of  the  433  was  discard- 
ed and  a  new  circuit  (Fig,  1}  v^^as  designed  in 
its  place.  The  new  circuit  uses  a  6BA6  rf 
stage,  hooked  up  conventionally,  feeding  a  12- 
ATT  mixer  in  the  "Like  New"  circuit  (73,  Octo- 
ber^ 1961,  page  32)  •  The  oscillator  is  a  triode- 
connected  6AK5.  The  two  if  stages  are  both 
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6  bag's  and  are  completely  convention  aL  They 
fit  d  the  AM  detector  through  the  final  if  can; 
this  detector  is  the  Makino  circuit  (Ultimate 
ANL,  VHF  Horizons,  July,  1962).  In  addition, 
the  last  if  plate  feeds  a  shunt-diode  AVC  de- 
tector, and  pro\ides  signal  to  the  6BU8  product 
detecton 

Audio  from  the  AM  detector  and  from  tlie 
product  detector  are  both  applied  to  the  front- 
panel  function  switch;  this  switch  also  controls 
B+  to  the  bfo  grid  of  the  6BU8,  and  switch- 
es a  padding  capacitor  into  or  out  of  the  bfo 
tank  to  select  USB  or  LSB  openition.  This  trick, 
incidentally,  was  borrowed  from  Alan  Margot, 
W6FZA,  and  his  ai*ticle  in  the  January,  1962, 
QST. 

Audio  from  the  function  switdi  goes  through 
a  12AX7  cascaded  amplifier  with  voltage  gain 
of  approximately  1000,  and  drives  a  6AQ5 
power  ampMer. 

In  the  avc  circuit,  a  diode  and  several  re* 
sistors  are  combined  to  get  a  fast-attack  vari- 
able-release  action;  the  front-panel  avc  switch 
gives  fast,  slow,  and  manual  action.  The  rf 
gain  control  is  in  the  cathodes  of  the  two  rf 
stages  and  the  rf  stage;  the  audio  gain  control 
is  between  the  function  s\^'itch  and  the  first 
audio  stage.  The  speaker  switch  merely  opens 
tlie  voice-coil  leads  to  mute  the  unit 
for  standby. 

The  power  supply  for  this  unit  is  also  en- 
closed in  the  chassis;  it  provides  approximately 
120  volts  at  50  ma,  using  a  silicon  diode  and  a 
tiny  TV-booster  transformer.  The  ac  switch  is 
on  the  rf  gain  control.  The  low  voltage  was 
chosen  after  studying  Bill  Bamard*s  article  in 
the  Command  Set  Handbook  on  "Repackaging 


the  Command  Set"  for  cool  operation  and  low- 
est noise. 

This  tuner/audio  unit  may  not  sound  so 
simple  in  the  written  description,  but  it 
shouldn't  take  more  than  8  to  10  hours  to  wire 
it  as  all  waring  is  straightforward,  point-to- 
point.  The  hardest  part  of  all  is  installing  the 
tiuiing  capacitor  gang  and  hooking  up  the  front 
end.  Detailed  instnictions  will  be  given  later. 

As  you  can  see  by  now,  the  tuner/audio 
unit  takes  rf  energy  in  the  range  from  190  to 
550  kc  and  gives  you  audio  output.  To  be  very 
useful,  an  "intermediate  converter"  is  necessary, 
and  that's  the  next  unit, 

W6FZA's  article  mentioned  earlier  descril}cs 
an  excellent  "intermediate  converter"  he  uses 
with  a  BC-453  to  bring  the  14  mc  region 
down  to  the  453's  tuning  range;  he  reported 
(in  private  communications  following  appear- 
ance of  his  article)  that  he  had  no  complaints 
after  two  years'  service,  and  if  14  mc 
and  higher  is  your  prime  interest,  tliis  would 
make  a  good  unit  to  go  ahead  of  the  tuner. 

However 5  I  wanted  to  be  able  to  listen  on 
40  as  well,  w^hich  would  have  required  major 
redesign  of  the  W6FZA  imit.  In  addition,  I 
wanted  my  ^'intermediate  converter"  to  match 
the  tuning  unit  in  general  size  and  appear- 
ance. Therefore,  I  designed  my  own. 

It  consists  of  a  6BJ6  rf  stage,  operated 
grounded^grid  (idea  from  W6AJF  s  VHF  Hand- 
book), with  a  tunable  band-pass  circuit  in  its 
place.  This  stage  feeds  a  12AT7  'like  new" 
mixer,  while  a  second  12AT7  serves  as  crystal 
oscillator  and  cathode  follower  for  output. 

The  front-panel  controls  are  band-pass  tun- 
ing (at  left)   which  operates  just  like  an  an- 
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tenna  trimmer,  to  peak  up  the  rf  stage  aiid 
mixer  at  the  same  time;  the  bandswitch^  which 
selects  one  of  three  crystals  (6800,  7150,  or 
7500  kc)  for  the  oscillator  and  simultaneously 
pads  the  band-pass  circuit  to  the  right  region, 
the  converter  switch ^  which  selects  one  of  five 
outboard  converters  as  the  input,  and  the  pow- 
er switch. 

For  tliis  unit,  a  250  volt  power  supply  was 
chosen  and  built  in;  this  supply  powers  not 
only  the  intermediate  converter,  but  any  out- 
board converters  which  do  not  include  their 
owii  supplies.  Regulated  150  volts,  unregulated 
■jr  250,  and  filament  voltage  are  available  on 
back-panel  connectors.  Filament  voltage  is  al- 
ways on,  while  both  B+  voltages  are  switched 
by  the  converter  switch, 

The  intermediate  converter  covers  the  range 
7  to  8.05  mc  with  no  outboard  converters 
attached,  allowing  direct  listening  on  40  me- 
ters. In  addition,  any  frequency  coverage  de- 
sired can  be  achieved  by  putting  a  converter 
with  7  mc  output  ahead  of  it.  As  this  is  writ- 
ten, I  am  using  a  50  mc  converter  on  position 
L  Position  2  is  vacant.  A  14.9-15.9  mc  convert- 
er (International  Crystal  KB-1  boaid  witli 
7900  kc  rock)  is  in  position  3  for  W^VV 
checking  (and  some  SWL  activity),  and  posi- 
tion 4  connects  directly  to  a  40-meter  antenna. 
Position  5,  hke  position  2,  is  not  in  use, 

Wliile  it  might  appear  from  this  description 
that  operation  would  be  complex,  it  isn't.  To 
turn  the  rig  on,  the  tuner  rf  gain  and  the 
intermediate-converter  power  switch  are  both 
rotated  clockwise-  When  the  unit  warms  npj  the 
band  of  interest  is  chosen  by  the  converter 
switch,  and  is  tuned  by  the  tuning  knob  on  the 
tuner.  The  desired  signal  is  peaked  with  the 
band-pass  tuning  control  If  a  signal  peaks  v\  ith 
this  control  clockwise  while  it  is  tuned  at  the 
low-frequency  end  of  the  range,  you  are  on  an 
image.  It  will  go  away  if  you  simply  move  the 
band-pass  tuning  to  correspond  with  the  main 
tuning  control. 

Ready  to  build  it  (or  a  similar  device  witli 
some  of  your  own   modifications)?  Let's   go! 

The  starting  place  is  the  tuner/audio  unit, 
since  this  can  be  used  in  Q-5er  fasliion  with 
your  old  receiver  until  you  complete  the  inter- 
mediate converter.  Gather  your  junk  BC-453, 
a  6  X  3  X  17  chassis,  appropriate  tube  sockets 
and  hand  tools,  and  let's  get  to  work* 

First,  strip  the  necessary  parts  from  the 
BC-453.  Start  by  removing  the  if  cans;  they 
come  out  easily  from  tlieii^  plug-in  sockets  af- 
ter you  remove  the  two  small  screws  (top  of 
chassis)  at  the  corners*  Next,  remove  the  two 
screws  at  the  sides  of  the  chassis  and  unplug 
the  front^end  coO  assembly.  Now  you  can  re- 
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TWO  CATEGORIES  TO  CHOOSE  FROM 


SfanifQrd  Duty  Guyed  In 
Heighlt  of  37-54-89'  105 
and  122  feet 


Heavy  Duty  S«lf  Supporting 
and  Guyed  in  Heights  of 
37^54  feet  (SSJ 
71—88  feet  [guy«d] 


ROHN  has  these  6  IMPORTANT  POINTS: 

Eas«  of  Operation— roller  guides  between  sections  assure 
easy,  safe,  friction-free  raising  and  lowering.  Strength- 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  raises  all  secttan$  together— uni- 
formly with  an  equal  section  overlap  at  oil  heights! 
VersaHlity- designed  to  support  the  largest  antennae 
wth  complete  safety  and  assurance  at  any  height  desired? 
Simpfe  Installation- install  it  yoursetf- use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs.  Ratftd  and  T«sl«d— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete,  Zii%c  Galvaniied— hot  dipped  galvanizing  a 
standard— not  an  extra— with  all  ROHN  towers!  Pric^ 
start  at  le^  than  $100. 

w 

SEND  FOR  ROHN  TOWER  HANDBOOK  e 

-$1.25  Value  t 

—ONLY  $  1 00  postpaid  (special  to  reader,^ 

of  this  magazine).  Nearest 
source  of  supply  sent  on  request.  Repre- 
sentatives world-wide  to  serve  you.  Write  \ 
today  to; 

ROHN  Manufacturing  Co. 


p.  O.  &OX  2000 


Psorie^  Illinois 


'V/odd's  largest  EXCLUSIVE  .Xfanufaciurer 

of  Towers;  designers,  fngineerst  and  inEtallers 

of  comphie  communication  tower  systems," 
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move  the  bfo  coil  assembly  by  removing  four 
screws  (donl  lose  them!)  and  all  bypass  capa- 
citors. Check  the  bypasses  with  a  neon  bulb 
and  a  1-50  volt  source  to  make  certain  they 
aren't  leaky  or  open.  A  good  one  will  let  the 
bulb  blink  once,  but  no  more.  Any  glow,  or 
lack  of  the  initial  bliiik,  indicates  a  bad  bypass. 

We've  saved  the  hardest  part,  removing  the 
capacitor  gang^  till  last*  Remove  the  tuning  diaL 
Behind  it,  \  ou  will  find  four  small  screws  on 
the  panel.  Loosen  them  but  do  not  remove 
them  yet  Now  check  the  connections  to  the 
capacitors.  The  rf  and  mixer  connections  can 
be  removed  at  the  capacitor,  but  you  want  to 
retain  as  much  of  the  original  oscillator  wiring 
as  possible.  On  mine,  a  No,  12  wire  ran  down 
to  a  feedtluough  on  tlie  chassis,  and  dis- 
connecting it  from  the  feedthrough  let  me  lift 
tlie  whole  unit  free.  When  you  are  certain  you 
have  the  wires  under  control,  remove  the  four 
screws  and  lift  the  capacitor  free. 

Next  step— and  if  it's  late  in  the  evening 
wait  till  tomorrow  because  it's  really  the  hard- 
est part  of  tlie  whole  job^is  to  driU  and 
shape  all  the  holes  in  the  chassis.  The  rear- 
skirt  layout  (Fig,  2)  and  tlie  panel  template 
(Fig.  3)  should  be  of  help  here.  After  all 
holes  are  drilled  or  punched,  smooth  off  all 
burrs  and  mount  the  tube  sockets. 

Now  the  wiring  begins.  Run  the  filament  line 
first.  After  it  is  complete  to  all  sockets,  add  the 
6AQ5  output  stage  components,  including  the 
audio  output  transformer.  Now,  wire  in  the 
power  supply  in  the  space  between  the  output 
transformer  and  the  6AQ5  socket  (and  as  you 
do  ihis,  you  will  understand  why  this  order  was 
prescribed— the  6AQ5  socket  is  inaccessible 
after  the  po\^'er  supply  is  instLdled!). 


Tuning   diaf,   full   size  tracing 


After  checking  to  see  that  all  filaments  light 
properly,  remove  tubes  and  disconnect  ac  pow- 
er (short  out  the  filter  capacitors,  too,  for 
safety).  Install  the  "W2EWL''  transformer  and 
wire  all  B  f  lines,  dressing  the  w^iJ^es  and  de- 
coupling components  as  close  to  the  chassis 
as  possible.  Now  you  can  finish  up  the  12AX7 
audio  stagCj  and  reinsert  the  two  audio  tubes 
for  a  checkout.  If  all  is  well  so  far,  you  should 
be  able  to  get  a  loud  hum  by  touching  the 
input  grid  of  the  12AX7  with  a  screwdriver. 

At  this  stage,  add  the  volrune  control  and 
S'Deakcr  switch  on  the  front  panel  and  connect 
them  in.  You  now  have  a  fine  audio  ampliiier 
ready  for  sen  ice;  the  next  few  steps  will  tin  n  it 
into  a  recei\  er* 

Next  step  is  to  wire  the  6BU8  stage,  and  in- 
sert the  lu^t  if  transfcjrmer  in  its  chassis  hole 
and  connect  it  The  Makino4imiter/AM  de- 
tector is  hooked  up  separately  on  a  five-point 
tie  strip  and  installed  after  this  wiring  is  com- 
pleted. 

The  otiier  if  transformers  can  be  mounted 
now;  hold  them  in  place  with  4^0  screws  and 
nuts  through  the  mounting  Ups,  and  connect 
by  soldering  directly  to  the  '^sockets"  on  the 
bottoms  of  the  coils.  Install  the  rf  gain  con- 
trol the  aV'C  switch,  and  the  function  switch 
on  the  front  panel,  and  ^vire  the  if  stages  and 
the  controls  into  tlie  circuit* 

The  avc  components  can  be  added  con- 
veniently at  this  stage  also.  They  fasten  to  a  tie 
point  on  the  bottom  of  the  chassis,  to  the  tube 
socket,  and  to  the  avc  switch* 

All  that  remains  is  the  front-end  wiring. 
Make  all  possible  connections  to  the  tube  sock- 
ets. Connect  generous  lengths  of  insulated  wire 
to  all  tube-socket  pins  which  have  any  con- 
nections to  be  made  to  the  coil  assembly  or 
capacitor,  since  you  won't  be  able  to  get  to 
them  later* 

Now  angle  the  tuning  capacitor  into  posi- 
tion. Before  instaUing  it  permanently,  youll 
probably  want  to  add  a  dial  as  I  did— just 
trace  off  the  calibration  from  the  original  dial 
plate,  except  tliat  the  old  "200'  mark  becomes 
*'0"  on  the  new  dial  and  you  go  up  from 
there,  so  that  the  dial  reads  from  0  to  350. 
I  used  "letia-set"  lettering  and  copied  the  final 
tracing  with  an  office-copy  mach'ne,  then  glued 
the  copy  to  drafting  board  and  forced  the 
board  into  place  on  the  threaded  hub  of  the 
tuning  capacitor. 

The  IiairHne  indicator  behind  the  viewing 
hole  in  tlie  front  panel  was  made  by  scratching 
a  line  on  a  piece  of  lucite.  The  whole  works  is 
held  in  place  by  masking  tape  against  the  in- 
side of  the  chassis,  and  a  No,  47  bulb  across 
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6-1 0-11 -15-20  or  40  METERS 

Cush  Craft's  continuing  research  produces  another  first 
-THE  SQUARE  HALO,  Squolo  is  a  full  half  wave, 
horizontally  polarized,  omnrdirectionaf  antenna.  Out- 
standing all  around  performance  is  achieved  through 
a  360"^  pattern  with  no  deep  nulls.  Full  size  and  com- 
pact dimensions  provide  a  low  Q  for  broad  bond 
coverage.  Direct  52  ohm  Reddi  Match  feed  gives  an 
SWR  of   K5-1    or   less  from   50   to   51    Mc. 

The  6  and  1  1  meter  Squalos  are  packaged  com- 
plete with  rubber  suction  cups  for  car  top  mounting 
and  a  horizontal  support  for  mast  or  tower  mounting. 
The  10-15-20  and  40  meter  Squalos  are  designed  for 
mast  or  tower  mounting  where  space  does  not  allow 
for  larger  antennas.  Squalo  is  Ideal  for  net  control, 
monitoring,   or   general    ham    coverage* 

Whether  you  are  a  beginner,  apartment  dweller^ 
or  serious  DX  man  the  space  saver  Squalo  is  for  you- 
You  can  buy  one  for  each  bond  and  build  a  Squalo 
Tree! 


ON  YOUR  CAR 


OUT  A  WINDOW 


ON  A  MAST 


Model   No, 

ASQ-6 

ASQ-10 

CSQ-n 

ASQ-15 

A5Q-20 

ASQ-40 


6 

10 
11 
15 
20 
40 


Description 


meter 
meter 
meter 
meter 
meter 
meter 


30" 
50" 
50" 
65 

100 

192 


■  I 


X  I 


i  I 


square 
square 

square 
square 
square 
square 


Net  Price 
$12.50 
19,50 
19.50 
23  50 
29.50 
66,50 


I 


i 


Pronounced  Squoyio 


BUY    FROM   YOUR 

DISTRIBUTOR  OR  WRITE 

FOR  FREE  LITERATURE 
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the  filament  circuit  illuniinates  the  dial  from 
below. 

To  hold  the  capacitor  in  place,  I  used  4-40 
screws  1  inch  long,  with  %  inch  tubular  spacers 
to  hold  the  capacitor  back  from  the  panel  and 
allow  room  for  the  dial  A  short  shaft  extension 
clamped  to  the  splined  shaft  runs  out  to  the  big 
spinner  Icnob  for  tuning. 

With  the  capacitor  mounted,  the  coil  as- 
sembly is  positioned  so  that  the  rotor  just 
clears  the  shield  case  and  is  fastened  in  by  a 
single  screw  through  the  end  of  tlie  chassis. 
Connections  to  the  capacitor,  coil  assembly, 
and  front-end  tubes  are  then  completed. 

The  low  voltage  applied  to  the  local  oscilla- 
tor is  low  for  a  purpose;  originally,  the  full  120 
volts  was  apx3lied.  The  result  was  more  birdies 
than  I  had  ever  heard  before.  Oscillator  voltage 
was  lowered  (by  adding  series  resistance)  un- 
til the  birds  disappeared.  Gain  was  not  affect- 
ed. Thus,  if  you  should  find  a  bird  or  two^  try 
increasing  resistance  in  the  oscillator  plate  sup- 
ply line  and  they  will  undoubtedly  go  away. 

Now,  after  checking  all  your  wiring,  you're 
ready  to  fire  up  your  tuner/audio  unit  and  try 
it  out.  Connecting  directly  to  an  antenna  will 
let  you  hear  radio  range  stations  operated  by 
FAA  and  the  military,  and  you  can  check  fre- 
quency calibration  against  these*  Don't  be  mis- 


led by  *l5assy"  audio  tliough;  these  stations 
feed  high-Q  antennas  and  they  lose  the  side- 
bands at  the  transmitter.  Audio  quality  will  be 
excellent  with  die  unit  in  use  on  higher  bands* 

As  nientioned  eaiHer,  you  can  use  tliis  unit 
as  a  Q-5er,  or  (if  your  interests  are  all  at  14 
mc  and  above)  you  can  put  together  the  \\  6- 
FZA  intermediate  converter.  Other  intermedi- 
ate converters  already  in  print  for  this  range 
include  Don  S toner's  "Novice  Q-5er"  and  a 
later  version  in  his  '*New  Sideband  Hand- 
book/* 

Howe\  er,  if  vou  want  to  follow  this  unit  all 
the  way  through,  you'll  want  to  build  the 
SJS  intennediate  converter.  It's  a  little  long  to 
describe  here— so  we'll  break  at  tliis  point  until 
next  month.  And  in  the  meantime,  happy  listen- 
ing! 
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Another  Antenna  of  Note 

or  Why  did  we  ever  move  off  the  aide  farm? 


Having  more  wire  llian  brains,  and  being 
of  unsound  mind  (at  least  I  was  told  this  more 
than  once),  a  monstrous  idea  formed  in  my 
mind  one  day,  and  unlike  most  of  such,  it  was 
actually  carried  out.  The  20  meter  VEE  beam 
has  been  described  in  the  Hteratiixe  (73  Maga- 
zine for  Marcli,  1962)  and  one  vvould  be  quite 
sure  it  was  enough  to  dampen  my  enthusiasm 
for  any  more  antenna  projects-  Wrong!  That 
beam  wouldn't  load  up  on  80  or  40  worth  two 
cents.  For  years  a  roll  of  #18  copper  coated 
steel  wire  had  been  kicked  about  under  the 
workbench  and  had  been  almost  chucked  out 
many  times*  One  afternoon,  while  sitting  at  the 
operating  position  biting  my  fingernails  to  the 
quick  and  wishing  I  could  get  on  80  meters 
(all  the  good  DX  on  20  had  already  been 
worked  twice  that  day)  I  spied  that  miserable 
roll  of  old  wire.  The  rest  is  history,  .  .  , 


The  handbooks  were  again  consulted  for 
some  rule-of*thumb  guides  as  to  antenna 
leaigths.  As  every  Novice  knows,  or  should,  a 
%  wave  on  80  meters  is  about  132  feet  long, 
and  once  cut  will  also  load  up  on  40  and  other 
bands.  Having  spent  my  last  thin  dime  on 
the  20  meter  VEE  beam,  I  was  looking  for 
sometlung  simple  and  this  couldn*t  be  much 
simpler-  One  end  was  attached  to  the  peak  of 
the  house  and  the  other  end  was  run  out 
to  •  .  .  ?  And  that's  how  the  thing  got  started. 
There  just  wasn't  any  kind  of  a  sky  hook  in 
the  132  foot  range. 

A  tear  welled  up  in  one  eye,  and  tlie  idea 
was  about  to  be  dropped  and  a  new  hobby 
pursued,  when  by  chance  a  hawk  flew  over- 
head. I  idly  watched  that  hawk  as  he  gUded 
and  soared  effortlessly  overhead  and  finally  as 
if  guided  by  providence  he  flew  in  a  line  from 
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performance  and  value!  Send  for  PL65  con- 
densed data  and  pricing  catalog,  describing 
the  lowest  priced  antennas  on  the  market,  in 
relation  to  materials  and  performance!  Ex- 
panded data  sheets — including  your  favorite 

band,  are  also  available. 


COMMUNICATION  SYSTEMS 

fPy  LABORATORIES 

ASBURY  PARK  25,  NEW  JERSEY,  U.S.A. 


over  the  peak  of  the  house  in  the  direction  my 
wire  was  lying  on  the  ground,  due  east  As 
my  eyes  followed  him  he  flew  about  500  feet 
due  east  and  alighted  in  the  top  of  a  tree 
growing  at  the  top  of  a  150  foot  hill. 

My  interest  in  ham  radio  and  antennas 
dropped  to  a  low  level  as  I  became  li:i  teres  ted 
in  finding  out  if  that  bird  had  a  nest  in  that 
tree.  I  started  out  on  a  trot  for  the  tiee  on 
yon  liill,  and  after  iibout  five  minutes  of  puffing 
along  had  reached  my  goal.  The  bnd  had  by 
that  time  Aowtl  off,  and  I  set  out  to  chinb  the 
scrub  oak  as  it  turned  out  to  be.  From  my 
perch  about  25  feet  up  1  surveyed  the  country- 
side all  around  and  was  suddenly  struck  by  a 
stupendous  idea!  Why  not  nm  my  antenna 
from  the  house  to  the  tiee  I  was  ensconced  in? 

A  pulley  was  mounted  in  the  tree  and  fitted 
out  with  some  rope  and  the  antenna  wire  w^as 
pulled  skyward.  With  a  wire  545  feet  long 
there  was  some  question  in  my  mind  if  the 
stuff  could  even  support  its  own  weight  with- 
out breaking,  let  alone  keep  from  being  so 
sway-back  in  tlie  middle  that  a  center  support 
would  be  required.  Lo  and  behold  though,  due 
to  the  small  gauge  wire  used,  it  was  apparently 
light  enough  to  almost  float  on  the  breeze.  The 
tree,  being  on  a  150  foot  rise  was  high  enough 
so  that  the  wire  never  came  closer  than  about 
30  feet  from  the  ground  at  any  point,  and  ac- 
tually sloped  down  liill  to  tlie  house.  When 
the  wind  would  blow  vigorously,  one  end  of 
file  wire  might  be  rising  while  the  other  end 
could  be  droppings  or  one  end  could  be  still 
while  a  local  gust  at  the  other  end  was  whip- 
ping the  deuce  out  of  the  far  insulator.  Small 


birds  produced  a  curious  reaction,  \\hich  I 
chose  to  call  the  Banjo  Effect.  The  first  bird 
to  alight  on  the  vAig  caused  a  mild  trauma  in 
our  household.  The  wire,  it  seemed,  was 
resonant  at  some  medium  audio  frequency,  and 
when  excited  by  the  bird's  feet,  woukl  pro- 
duce a  loud  note,  which  was  amplified  by  the 
walls  of  the  house.  You  w  iU  recall  the  house 
was  one  of  the  antemia  supports.  When  more 
than  one  bird  landed  simultaneously  on  the 
antenna,  a  strange  symphony  of  atonal  music 
would  be  produced^  and  I  must  admit  in  the 
middle  of  the  night  it  was  rather  spooky. 

Then  there  was  the  Soudi  Wind  Effect.  A 
south  wind  would  cause  a  continuous  pure 
note  to  be  emitted  at  approximately  A  above 
middle  C  !  The  effect  was  similar  to  tuning  in 
WWV  at  loud  volume  and  lea\Tne  it  that  wav 
for  hours* 

Now,  to  say  that  this  antenna  was  popular 
witli  the  rest  of  the  family  was  not  quite 
accurate.  They  couldn't  seem  to  sacrifice  at 
all  for  the  sake  of  some  outstanding  80  meter 
contacts,  which  incidentally  were  quite  re- 
markable. 

Then  came  the  day  I  was  up  on  the  roof 
tightening  up  the  monster.  You  see  it  stretched 
out  about  1  inch  per  week,  and  required  pull- 
ing up  frequently.  I  calculated  that  at  that  rate 
it  would  have  lasted  for  at  least  5,78  years,  but 
as  we  shall  see  it  didn't  reach  that  critical  old 
age.  It  was  nearly  dark  as  I  stood  up  there 
twisting  the  wire  back  through  the  insulator, 
and  as  far  as  I  could  see  it  was  perfectly  clear 
except  for  some  clouds  miles  away  on  the 
horizon-  Suddenly  I  was  jolted  out  of  m\'  skin 
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by  a  shock  which  seemed  to  have  more  Idck 
than  die  day  I  fell  across  my  700  volt  plate 
supply  and  passed  out  on  the  bed!  I  almost 
leaped  off  the  roof!  But  luckily  I  was  able  to 
hold  on  and  regain  my  composure.  Then  out 
of  curiosity  I  watched  the  clouds  on  the  hori- 
zon some  miles  away.  A  flash  1  And  a  funny 
noise  from  the  antenna  insulator!  That  heat 
lightning  some  10  miles  or  more  away  was 
inducing  current  in  that  long  wire. 


Some  fast  thinking  was  in  order  •  .  .  what 
if  a  near-by  storm  should  come  up?  Good 
grief^  the  rig  and  perhaps  the  house  would 
melt!  In  I  went  and  out  the  window  I  carae 
with  my  wire  cutters;  the  noble  experiment 
was  over.  With  an  agonizing  slither  the  wire 
dropped  and  pulled  itself  through  the  hay  field. 
Again  I  was  stuck  on  the  20  meter  band* 

Oh!  Incidentally,  the  hawk  didn*t  have  a 
nest  in  that  scnib  oak  after  alL 


Tuned  Line  Tank  Circuits 


Joseph   Marshall   WA4EPY 
Ozone,   Tenn, 


A  tuned^Une  makes  a  verv  efficient  tank 
circuit  for  VHF  transmitters.  Moreover,  since 
it  can  be  made  of  inexpensive  materials  ob- 
tainable at  any  auto  supply  or  hardware  store, 
it  can  often  be  the  most  convenient  and 
cheapest  tank.  Fin  all  y^  with  proper  design  it 
can  provide  operation  on  two  bands  at  no 
additional  cost  worth  mentioning. 

In  view  of  all  these  advantages,  tuned-lines 
ought  to  be  mdely  employed  in  home  brewed 
transmitters.  Unfortunately,  many  hams  are 
scared  off  because  tuned-lines  seem  to  be  a 
mystery  to  them.  Actually,  no  great  knowl- 
edge is  required  to  design  a  tuned-line  tank 
and  it  is  rather  easier,  if  anything,  to  prune 
and  adjust  than  the  conventional  coil-conden* 
ser  tank. 

Let's  take  a  look  at  Fig.  lA,  the  circuit  of 
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FIG.  2 


a  dosed-end  quarter-wa%^e  transmission  tank. 
Then  look  at  Fig,  IB  which  is  the  circuit  of 
an  am.plifier  with  a  conventional  coil-conden- 
ser tank.  If  we  unwound  the  coil  and  stretched 
it  out  to  make  a  hairpin  loop,  it  would  look 
exactly  like  tlie  closed-end  transmission  Hne, 
Conversely,  the  transmission  line  is  basically 
identical  to  tlie  circuit  of  the  coil-condenser 
amplifier.  The  line  can  represent  the  wdre  in 
the  coil.  There  is  capacitance  between  the  two 
conductors  of  the  line,  between  each  conduc- 
tor and  ground,  and  finally,  there  is  capaci- 
tance within  the  tube  from  each  plate  to 
ground.  Substituting  all  these  in  an  equivalent 
electrical  ciicuit  we  get  the  diagram  of  Fig. 
IC  which^  obviously,  is  identical  with  that  of 
the  coil-condenser  circuit.  Thus  we  can  say 
that  a  coil  is  merely  a  closed-end  transmission 
line  folded  to  a  small  dimension,  A  closed-end 
quarter-wave  hne  is  a  coil  or  inductance 
stretched  to  its  greatest  dimension.  In  any 
event,  a  closed-end  transmission  line  will  be* 
have  exactly  like  a  parallel-resonant  circuit  at 
a  frequency  for  which  the  line  is  effectively 
a  quarter  wavelength  long. 

So  far  so  good,  but  ordinarily  we  want  to 
Operate  over  a  range  of  frequencies— say  from 
50  to  54  mc  or  144  to  148  mc.  How  are  we 
going  to  vary  the  frequency  of  the  tuned  line? 
Exactly  the  same  way  as  we  vary  it  in  a  coil- 
condenser  tank— either  by  varying  the  induc- 
tance or  the  capacitance.  We  can  change  the  in- 
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dtietance  by  stretching  or  sliortening  the  Une. 
This  can  be  done  by  making  the  hne  long 
enough  to  resonate  at  tlie  lowest  frequency, 
and  then  shortening  it  by  moving  a  shorting 
bar  across  the  far  end.  Much  more  simply, 
however^  we  can  also  vary  the  capacitance 
simply  by  adding  a  variable  capacitor  across 
the  line. 

It  happens  that  an  open-end  line  a  half- 
wave  long  also  bdui\  es  exactly  like  a  parallel 
resonant  coil-condenser  tank;  the  only  differ- 
ence being  Uiat  the  tank  is  split.  Fig,  2B 
shows  the  equivalent  circuit.  Here  LI  and  L2 
are  the  inductances  of  the  two  conductors  of 
the  line;  CI  and  C2  are  the  capacitances 
between  each  conductor  and  ground;  C3  and 
C4  are  the  capacitances  of  the  outj^ut  tubes 
to  ground;  and  C5  is  the  capacitance  between 
the  two  conductors  of  the  line.  Transposing 
this  to  a  more  familiar  form  we  get  the  circuit 
of  2C  wliich  is  equivalent  to  that  of  a  sph't 
tank  pai-allel  resonant  circuit.  How  do  we 
change  frequency?  We  can  stretch  or  shorten 
the  line,  and  at  the  same  time  vary  the 
capacity,  by  connecting  a  variable  capacitor 
from  each  end  of  the  Une  to  ground  or  across 
the  open  end  of  the  h'ne.  You  can  look  at  the 
effect  of  this  capacitor  in  either  of  two  ways: 
simply  as  an  added  capacitance  across  the 
inductances  in  the  circuit,  or  as  a  device 
which  stretches  or  shortens  the  line  by 
changing  the  reactance  the  signtiil  faces. 

One  thing  remains.  To  work  out  a  com- 
pletely practical  circuit.  We  must  feed  the 
two  amplifiers  with  input  power.  The  proper 
point  at  wliich  to  feed  such  a  circuit  is  the 
electrical  center.  In  the  case  of  the  closed-end 
tuned  line  the  electrical  center  is  in  the  cen- 
ter of  tlie  line.  Hence,  we  can  feed  dc  voltage 
at  this  point.  Thus  we  get  the  practical  quar- 
ter-wave tuned  line  circuit  of  Fig.  3A, 

In  the  case  of  a  half -wave  open  end  line 
the  wave  pattern  along  the  line  is  such  that 
the  rf  cold  point  is  just  about  at  the  electrical 
center  of  each  conductor.  Therefore,  we  wiU 
feed  the  dc  at  this  point  tlu^ough  a  pair  oi 
chokes  and  hence  the  practical  half -wave 
open-end  tuned  hne  circuit  looks  like  Fig, 
3B. 
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Two- Band   Operation 

Before  getting  down  to  the  practical  aspects 
of  designing  and  adjusting  a  tuned  line  tank, 
let  lis  fii^t  see  how  it  is  possible  to  operate 
such  an  amplifier  on  two  bands, 

Fiist  take  the  case  of  the  closed-end 
quarter-wave  line.  Obviously  we  can  make 
the  line  long  enough  to  resonate  in  the  lower 
of  two  bands,  and  then  move  the  shorting 
bar  to  shorten  the  hne  so  it  resonates  on  the 
higher  band. 

In  the  case  of  6  and  2  meter  operation,  we 
can  take  stiJI  another  approach*  With  the  end 
closed  as  we  have  looked  at  it  up  to  this 
point,  we  can  design  the  hne  to  resonate  in 
the  2  meter  band.  Now  suppose  we  open  the 
line  by  removing  the  shorting  bar  at  the  end, 
and  replace  the  shorting  bar  with  a  center 
tapped  coil  Tlie  two  sections  of  the  line  will 
be  connectors  connecting  the  coil  to  the  con- 
denser and  the  condenser  to  the  tube  plates. 
They  will  have  sorae  inductance  which  will 
add  to  the  inductance  of  the  coil  but  since 
they  have  a  relatively  large  cross  section,  the 
inductance  will  be  quite  smaU.  If  the  coil  we 
put  at  the  end  is  properly  designed  we  can 
tune  tlie  circuit  to  the  6  meter  band,  with  the 
same  tuning  capacitor  we  used  to  tune  the 
Hne  to  2  meters.  Actually,  to  make  the  circuit 
most  practical  J  we  make  the  line  just  a  little 
longer  than  necessary  for  2  meters  and  fasten 
the  6  meter  coil  permanently  in  place.  This 
h  our  6  meter  tank.  For  2  meter  operation  we 
put  in  the  shorting  bar  at  the  proper  point, 
just  in  front  of  the  coil,  to  make  the  line  itself 
resonant  on  2,  Thus  by  removing  the  shorting 
bar  we  get  6  meter  operation,  and  with  tlie 
shorting  bar  in  place  we  get  2  meter  opera- 
tion. The  shorting  bar,  of  course,  shorts  out 
iJie  coil,  but  the  choke  still  feeds  the  electrical 
center  of  tlie  circuit  with  dc  current. 
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The  necessity  for  adding  or  removing  the 
shorting  bar  is  eliminated  with  an  open-end 
half- wave  line.  Again  we  design  the  hne  to 
resonate  as  a  half- wave  open-end  line  in  the 
2  meter  band,  AH  we  have  to  do  to  provide 
for  6  meter  operation  is  to  substitute  a  spht 
tank  coil  for  the  two  chokes  at  the  dc  feed 
point.  The  coil,  with  the  inductance  of  the 
line  and  the  capacitor  at  the  far  end,  forms 
a  parallel  resonant  coil -condenser  tank  on  6, 
or  a  lower  band  for  that  matter,  if  the  coil  is 
of  a  suitable  size.  The  coils  simply  aci:  as 
chokes  on  2  meters.  Thus  this  tank  will  de- 
hver  output  either  on  6  or  2  depending  on  the 
excitation.  With  6  meter  excitation  it  will  de- 
liver 6  meter  power;  with  2  meter  excitation  it 
will  deliver  2  meter  power.  All  we  have  to  do 
to  change  bands  is  to  change  excitation- 

Thus  a  tuned  hne  gives  us  as  a  bonus, 
without  much  added  complication,  operation 
on  two  bands  instead  of  one.  We  can  design 
a  transmitter  with  the  primary  idea  of  6  meter 
operation  and  still  provide  for  efficient  two 
meter  operation  or  vice  versa. 

So  much  for  theory.  Now  let's  get  down  to 
practical  considerations.  The  first  decision  that 
you  will  have  to  make  is  w^hether  to  use  the 
quarter-wave  or  half -wave  line.  This  will  de- 
pend partly  on  the  avalalile  space,  and  partly 
on  convenience  in  band-changing.  A  quarter- 
wave  line  is  obviously  shorter  and  will  oc- 
cupy less  space  in  the  transmitter.  The  quarter- 
wave  Hne  is  the  simplest  choice  until  we  get 
into  the  UHF  range  where  it  may  be  too 
small  to  provide  a  good  arrangement  The 
quarter-w^ave  line  may  be  used  on  two  bands 
either  by  moving  the  shorting  bar  or  by  re- 
moving the  shorting  bar  and  substituting  a 
coil  resonant  in  the  drcTiit  on  the  lower  band. 

The  half- wave  line  cannot  be  used  conven- 
iently as  a  tuned  line  on  two  bands.  We 
would  not  only  have  to  mov^e  the  condenser 
along  the  Hne,  but  also  the  two  chokes  be- 
cause the  dc  feed  point  will  also  change  with 
frequency.  However,  it  is  very  convenient  for 
6  and  2  meter  operation  because  it  is  passible 
to  change  from  one  band  to  another  without 
switching,  moving  shorting  bars  or  anything 
else— merely  by  changing  the  excitation  fed 
into  the  amplifier. 


44 


73  MAGAZINE 


HERE  IS  THE  UNIT  THAT  HAS  THE 
WHOLE  INDUSTRY  EXCITED! 


it 


AND  WE'RE  EXCITED  TOO 


i* 


ie 


*A 


n 


woLriiisn^ff 


«^  *i  I  %  ik««r  ^ 


^   UMO 


** 


l«r»^ 


ifftT?^'^**"!    'i  C  I'l  i'  . ,' '  "  I .  ;  '  ™^NMMM*iwM* 


"  .;•  ■  ■  1-^ — ;"^ — ^!"j7~:''^Mt 


(PREPAID  IN  U,S.A,) 


In  Stock  at  Quemenfs!  We're  Shipping  Now! 

NATIONAL 
NCL-2000  LINEAR 

585 


NOTICE  NCX-3  OWNERSI 

Write  today  for  very  informative  data  regard- 
ing the  new  NCL-2000  and  how  you  may 
improve  yo«r  signal  quality.  This  will  be  of 
value  to  you. 

FREE  ~  WRITE  TODAY 


USE  OUR 


EXCLUSIVE 


GENfRAL0  ELECTRIC 
CREDIT  COfiPORATIOM 


PAYMENT 


PLAN 


WE  STOCK  EVERYTHrNG  FOR  THE  AMATEUR 


10  HAMS  TO  HELP  YOU 


See  our  "KEY   DOWN"   NCL-2000   Demonstration   at  ARRL   Pacific   Division   Convention,   Sept   25,   26,   27, 
in  Sacramento,  Rooms  178  and  179, 

SINCE  1 933  •  FAST  SERVICE  •  Phone  CY  4-0464 

QUEMENT  ELECTRONICS 


1000  SOUTH  BASCOM  AVENUE 


SAN  JOSE,  CALIFORNIA 


^'Northern  CalifornU^i  Moit  Complete  Ham  Stow" 


SEPTEMBER  1964 


45 


a 


MOVE 
CEMTtH 


»^    ^ 


o 


CAI^ACtTQft 


HALF  OF 
NEUTRALIZING 
CAPACITOR 


FIG. 5     flALAMCiNG  tHE  LINE 


How   Long   a   Line 

The   formula    for   transmission    line   lengths 
is  the  same  as  far  antennas.  A  half  wave  line 

492 

w  oiild  be:    -=- 

F  m  mc 

and  a  quarter  wave  line  would  be: 


246 


F  in  mc 


However,  a  practical  tuned  line  tank  is  always 
very  much  shorter  than  this.  This  is  because 
the  capacitances  shorten  the  line,  and  there 
is  always  a  certain  amount  of  inductance  in 
the  leads  from  line  to  tubes  and  in  the  capac- 
itor* As  a  rule  the  half-\\  ave  line  will  be  only 
about  a  quarter-wave  long  and  the  quarter- 
wave  line  will  be  roughly  an  eighth-wave 
long. 

For  example,  a  half  wave  line  at  144  mc 
according  to  the  formula  would  be  some  34 
inches  long,  A  quarter- wave  line  some  17 
inches  long.  In  practice— with  typical  trans- 
mitting tubes  J  tuning  capacitors  and  layout 
arrangements— the  half- wave  line  will  be 
something  between  14  and  20  inches  long 
and  the  quarter  wave  line  between  7  and  10 
inches  long.  This  shortening  of  the  practical 
Hne  makes  a  quarter-wave  line  quite  practical 
on  6  meters  since  it  would  be  some  20  to  30 
inches  long  instead  of  the  50  to  60  inches 
that  you  might  expect  from  the  formula. 

It  would  be  possible  to  deteimine  the  ac- 
tual  length  mathematically,  but  it  is  much 
more  simple  to  do  it  by  cut  and  try.  For 
example,  take  the  case  of  a  half-wave  line  to 
be  used  in  a  combination  6  and  2  meter  trans- 
mitter.  For  a  good  Q  on  6,  where  the  circuit 
will  be  a  coil-condenser  tank,  the  capaci- 
tance ought  to  be  between  15  and  25  mmfd. 
So  we  chose  a  split  stator  or  butterfly  \^ariable 
condenser  in  this  range-  For  the  first  trial  we 
can  take  two  pieces  of  tubing  or  strap  about 
20  inches  long,  or  longer,  if  you  want  to  play 
safe.  With  appropriate  teinporar\'  straps, 
connect  one  end  of  each  piece  of  tubing  to  the 
stators  of  the  condenser,  and  the  other  end  to 
the  plates  of  the  amplifier  tubes  (being  sure 
that  the  cathode  of  the  tube  is  grounded  so 
that  the  plate-to-ground  capacitance  will  be- 
come part  of  the  circuit) .  This  can  be  done  in 
a   temx^orary    breadboaid    airangement    on    a 


table  or  bench  top.  Take  your  grid  dip  oscilla- 
tor and  couple  it  to  the  line  in  the  middle. 
Turn  the  tuning  capacitor  to  nearly  mhiimiun 
capacitance  and  tune  the  gdo  to  resonance  as 
indicated  by  the  dip  on  its  meter.  The 
chances  are  that  the  dip  will  occur  at  a  fre- 
quency lower  than  144  mc,  indicating  a  hue 
that  is  too  long.  Cut  an  inch  off  the  ends  of 
the  tubing  and  try  again.  Keep  tlii^^  up  until 
tibe  gdo  shows  that  the  line  resonates  at 
around  148  mc  witli  the  tuning  capacitor 
near  minimum  capacitance.  Tuning  the  ca- 
pacator  to  high  capacitance  will  lower  the 
frequency  and  you  should  get  enough  spread 
to  cover  the  entire  144-148  mc  band.  You 
now  have  approximately  the  right  length  of 
One.  You  can  prime  it  exacdy  when  you 
mount  the  tubes,  condenser,  etc.,  on  tlie  chas- 
sis. 

Pruning  a  quarter-wave  line  is  easier.  Start 
witli  the  line  al^out  12  or  even  14  inches 
long.  The  most  convenient  tuning  capacitor  is 
a  neutralizing  capacitor  taken  apart  and 
mounted  on  the  two  lines  so  that  tlie  two 
discs  are  bet^'een  the  two  lines  and  can  be 
moved  toward  each  other  for  tuning.  The 
capacitor  is  mounted  as  close  to  the  tube  end 
of  the  line  as  is  convenient  without  getting 
the  capacitor  too  close  to  the  tubes  or  other 
components.  If  you  use  bar  stock  or  strap,  the 
normal  kind  of  capacitor  can  be  mounted  on 
top  of  or  below  the  sti^aps  and  directly  to 
them. 

Couple  the  gdo  to  this  line.  Turn  the  timing 
capacitor  to  near  minimum  capacitance.  Take 
a  piece  of  metal  and  short  the  far  end  of  the 
line.  Resonate  the  gdo.  If,  as  is  most  likely, 
the  hne  resonates  at  a  frequency  below  144 
me,  move  the  shorting  strap  to  shorten  the 
line;  repeat  resonating  with  the  gdo  until  vou 
find  the  point  where  the  line  resonates  at  i48 
mc  with  the  tuning  capacitor  near  minimum 
capacitance.  Now  tune  the  capacitor  to  see  if 
you  get  coverage  of  the  full  2  meter  band. 
Cut  the  line  about  an  inch  longer  than  indi- 
cated to  provide  a  safety  factor  for  final  prun- 
ing and  alsOj  if  you  are  going  to  use  tlie  cri- 
cuit  on  6,  space  for  mounting  tlie  6  meter  coil. 

Finding  the   Electrical   Center 

\^'ith  the  line  of  approximately  the  right 
length,  you  can  now  arrange  your  parts  on 
the  chassis  and  mount  the  tubes,  condensers. 
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etc.  The  hue  can  be  bent  if  necessary  to  pro- 
vide a  suitable  arrangement  or  to  save  space. 
Though  cii'ciilar  bends  are  preferred^  you  can 
use  right  angle  bends  if  they  are  necess^y. 

When  you  lia\  e  every  tiling  in  place  you  can 
do  the  final  pruning  with  the  gdo  so  that  you 
can  cover  the  entire  2  meter  band  with  the 
range  provided  by  the  timing  capacitor.  Hav- 
ing done  this  and  fastened  everything  down  in 
final  form,  couple  the  gdo  to  the  line  (not 
too  tightly).  Resonate  the  line  to  about  146 
mc  as  indicated  by  tlae  dip  on  the  gdo.  In  the 
case  of  the  quarter- wave  closed-end  line,  tbe 
electrical  center  should  be  in  the  center  of  tlie 
shorting  bar.  You  can  check  this  by  taking  a 
long  screwdriver,  and  touching  the  chassis 
with  one  end  and  the  shaft  to  the  center  of 
the  bar.  If  the  tank  is  balanced,  doing  this 
will  not  change  tlie  reading  on  the  gdo  meter- 
If  it  is  not  balanced  exactiy^  the  meter  needle 
will  move  up  or  down.  Move  the  screwdriver 
to  one  side  or  the  other  of  the  center.  Find 
the  point  at  which  the  meter  reading  is  the 
same  when  you  touch  the  shorting  bar  with 
the  screwdriver  as  it  is  when  the  screwdriver 
is  removed.  Tliis  is  the  precise  electiical  cen- 
ter. You  can  if  you  like,  attach  the  dc  feed 
point  here.  Or,  you  can  balance  the  line,  so 
that  the  feed  point  does  come  at  tlie  center 
of  the  shorting  bar* 

The  line  can  be  balanced  in  several  ways. 
You  can  pianie  one  of  the  tubes  or  bars  slight- 
ly. Or  you  can  skew  tlie  shorting  bar  slightly 
so  diat  one  line  is  shorter-  Or,  you  can  add  a 
balancing  capacitor.  This  can  be  a  strip  of 
copper  or  aluminum  stiap  grounded  at  one 
end  and  mounted  so  that  the  other  end  is 
close  to  one  conductor,  and  can  be  moved 
closer  or  farther  away  from  it  by  bending.  The 
balancing  capacitor  should  be  on  the  side  of 
the  line  that  is  shorter.  By  adjusting  this 
capacitor  you  can  move  the  electrical  center 
until  it  comes  exactly  in  the  middle  of  tlie 
shorting  bar. 

When  the  quarter-wave  line  is  used  with  a 
coil  for  6  meter  op^ation,  tie  electrical  center 
should  be  at  the  center  tap  of  the  coil  with  the 
shorting  bar  in  place.  You  can  move  the  tap 
on  tlie  coil  J  or  balance  with  tlie  capacitor  as 
above.  At  any  event,  the  point  is  to  have  the 
dc  feed  point  at  the  precise  electrical  center 
so  the  two  sides  of  the  circuit  will  be  balanced 
and,  also,  so  that  the  choke  will  be  at  the  rf 


null    and    hence    will    not    be    heated    by    an 
unbalanced  rf  voltage. 

In  the  case  of  the  half-wave  line^  the 
procedure  is  a  little  different.  Having  done 
your  final  pruning  of  the  line  so  tliat  it  covers 
the  desired  band  with  the  capacitor,  couple 
the  gdo  and  resonate  the  line  in  the  middle 
of  the  band,  Now  take  a  lead  pencil  and  run 
the  point  along  one  of  the  conductors.  Watch- 
ing the  gdo  meter  you  will  note  that  the 
reading  will  change  as  you  move  the  pencil 
along  the  line.  At  one  point,  however,  the 
meter  reading  will  be  exactly  the  same  wheth- 
er the  pencil  touches  the  line  or  is  removed. 
This  is  the  electrical  center  of  that  side  of 
the  hne.  Mark  it  exactly.  Do  the  same  thing 
on  the  other  line  and  mark  tlie  electrical  cen- 
ter there.  These  two  points  should  be  opposite 
each  other  if  the  line  is  balanced-  If  it  is  not 
balanced  you  can  add  capacitance  to  one 
side  with  the  piece  of  copper  or  aknntnum 
strap  until  the  two  centers  are  opposite  each 
other.  These  are  the  points  w^here  you  wfU 
feed  the  dc  and,  in  the  case  of  a  6  and  2 
meter  amplifier,  where  you  will  have  your  6 
meter  coiL  In-  any  event  you  can  arrange  to 
mount  the  chokes  or  the  coil  at  exactly  these 
two  points. 

The  fact  that  you  can  so  easily  balance  a 
tuned-line  tank  is  one  of  the  reasons  why  a 
tuned  Hne  can  deliver  high  efficiency,  A  bal- 
anced tank  will  deliver  most  of  the  power  to 
the  load,  whereas  an  unbalanced  one  will 
dissipate  a  good  deal  of  power  in  the  tank  or 
choke, 

M  you  are  going  to  opiate  on  one  band 
only,  you  can  connect  your  chokes  to  this 
electrical  center  and  get  on  witli  the  job*  But 
if  you  w^ant  to  operate  on  the  low^er  band,  the 
next  step  is  to  probide  the  coil  for  tlie  lower 
band. 

In  the  case  of  the  quart er-w^ave  line^  re- 
move the  shorting  bar.  Make  a  tiial  coil  and 
attach  it  to  the  end  of  the  line,  grounding  the 
center  of  the  coil  tliiough  a  ,0005  to  ,001 
capacitor.  Couple  the  gdo  to  the  coil,  set  the 
tuning  capacitor  for  about  K  capacitance  and 
dip  the  gdo.  You  want  to  hit  54  mc.  Prune  the 
ccril  by  adding  or  removing  turns,  by  com- 
pressing or  expanding  the  turns,  until  the 
combination  does  resonate  at  54  mc— some- 
where between  %  and  Js  tlie  range  of  the 
tuning  condenser.  You  should  be  able  to  hit 
50  mc  wth  the  capacitor  advanced  to  higher 
capacitance.  When  you  have  a  coO  that  pro- 
vides this  range  wrlth  enough  capacitance  to 
provide  a  good  Q,  change  the  gdo  range  to 
the  region  of  150  to  400  mc.  Sweep  the  range 
to  make  sure  that  the  hue  does  not  resonate  at 
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FIG.  a    HALF-^WAVE  LINE  COUPLING  OF  DRIVER  AND  FINAL 

some  haiinoiiic  of  50  mc.  If  it  should  resonate 
at  the  same  setting  of  the  capacitor  at  tlie  6 
meter  fimdamental  and  a  precise  harmonic  of 
it^  change  the  coil  by  adding  or  reducing  in- 
ductance so  this  will  not  happen.  Aciitally  this 
is  not  likely  to  be  the  case,  but  it  should  be 
checked  so  that  you  will  not  be  accentuating 
an  illegal  harmonic. 

With  the  coil  pruned^  put  the  shorting  bar 
in  place.  The  cii'ciiit  should  still  resonate  in 
tlie  2  m  band.  The  circuit  is  right  when  you 
can  cover  the  whole  2  m  band  with  the  short- 
ing bar  in  place  and  the  full  6  m  band  with 
the  bar  removed. 

In  the  case  of  the  half-wave  line,  the  pro- 
cedure is  similar.  Having  tuned  the  line  to 
cover  the  2  m  band,  wind  a  trial  6  meter  coil 
and  connect  it  at  the  electrical  center  points 
of  both  lines,  with  the  center  tap  to  ground 
through  a  condensen  Couple  the  gdo  to  the 
coil  and  prune  the  coil  until  you  can  cover  the 
6  m  band  with  the  proper  range  of  the  capaci- 
tor. Remember  that  you  should  have  enough 
capacitance  in  tlie  circuit  to  keep  the  Q  good. 
A  half-wave  line  could  well  resonate  at  the 
thiid  harmonic  of  a  50  mc  signal,  so  be  sure 
that  when  the  circuit  resonates  in  the  6m  band, 
the  line  itself  resonates  well  below  150  mc.  If 
you  prime  the  line  to  resonate  at  148  mc  with 
almost  minimum  capacitance,  and  the  coil  so 
it  resonates  in  the  6  ra  band  with  half 
capacitance  or  more,  you  will  eliminate  this 
possibility. 

When  you  have  your  final  coils  in  place, 
dkeck  the  balance  of  the  line*  Balance  it  if 
necessary  with  the  added  capacitor  as  pointed 
out  earUer. 

Tuned  lines  can  be  used  in  grid  or  plate 
circuits  or  both-  You  can  use  a  quarter-wave 
line  in  the  plate  circuit  and  a  half- wave  line 
in  the  grid  circuit,  or  vice  versa,  as  conven- 
ience dictates.  You  can  also  use  conventional 
coil-condenser  tanks  in  the  grid  and  tuned 
lines  in  the  plate  circuits. 

The  adjustment  of  tuned  grid  lines  is  ex- 
actly  the   same   as   the   adjustment   of   plate 


lines.  Be  sure  to  do  your  pnming  and  ad- 
justing  with  the  tube  in  place  and  the  cath- 
odes grounded  for  rf,  so  that  tlie  grid  to 
ground  capacitance  is  part  of  the  circuit* 

Tuned  lines  are  most  conveniendy  made  of 
copper  or  brass  tubing  wliich  is  available  in 
diameters  from  /sth  to  more  than  2  inches. 
The  size  depends  on  the  power  in  the  circuit 
and  the  efficiency  desired-  The  larger  the 
tubing  the  smaller  the  sldn^eflEect  losses,  and 
therefore,  the  higher  the  efficiency.  Tubing  of 
%  inch  inner  diameter  (or  larger)  wiU  serve 
for  amplifiers  up  to  the  full  gallon.  Tubing 
with  an  inner  diameter  of  1^  inches  is  espe- 
cially convenient  to  use  with  4  x  ISO's  and 
4  X  250's.  If  one  end  is  slotted  by  making  two 
or  more  hack  saw  cuts  about  an  inch  deep,  it 
will  slip  right  over  the  radiator-anodes  of 
these  tubes  and  can  be  clamped  tight  with  an 
automobile  radiator  hose  clip.  The  cooling  air, 
after  passing  through  the  coohng  fins,  wiU  go 
tlirougli  the  lines  and  out  the  far  end— so  be 
sure  that  the  air  can  escape  the  far  end  with- 
out obstructing  tlie  air-flow. 

The  hnes  should  be  spaced  about  3/2  to  4 
times  their  diameter  for  highest  efficiency  but 
this  spacing  is  not  too  critical  and  a  small 
variation  or  departure  for  convenience  in  lay- 
out arrangement  wiU  not  make  a  big  differ- 
ence. 

An  elegant  way  to  balance  a  timed  hne  is 
with  a  small  differential  capacitor  as  shown 
in  Fig.  8.  This  is  easily  done  in  grid  lines 
since  the  voltages  are  low  and  small  differen- 
tial capacitors  can  be  used.  In  plate  lines 
where  the  voltages  are  high,  suitable  differen- 
tials may  run  into  money  and^  for  that  matter, 
may  not  be  available  at  aU.  One  of  the  discs 
from  a  disc  type  neutralizing  condenser  makes 
a  fine  balancing  capacitor. 

The  entire  tuned  line,  with  its  condenser, 
tubes,  etc.,  should  be  shielded.  Otherwise  it 
will  radiate  power.  Perforated  cane  metal 
make  a  satisfactory  shield  for  small  lines - 
Howe^^er,  a  solid  metal  shield  may  be  prefer- 
able for  larger  lines  because  the  cane  metal 
shielding  may  vibrate  and  change  the  capac- 
itance from  line  to  ground— thus  changing  the 
resonant  point  or  the  balance  or  both.  Final 
adjustment  and  pnming  should  be  done  with 
the  sliield  in  place- 
Links 

Tuned  lines  are  usually  coupled  to  the  an- 
tenna or  a  preceding  driver  or  exciter  through 
a  link.  The  Hnks  are  hairpin  loops  placed 
close  to  the  tuned  hnes  at  a  high  voltage 
point.  Coupling  is  varied  by  moving  the  hnks 
closer  or  farther   away  from  the  lines.  This 
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MAK-E     IT    STRETCU/ 


Yes  OM  here  is  a  rare  opporfunify  lo  make  your  dollars  stretch*  This  month  we  ogain  offer  those  reol 

down  to  earth  prices  on  fully  reconditioned  and  fully    guoranteed   equipment.   ACT  - WRITE    NOWf 

73    Stan    Burghordt  W0BJV 


CASK/NO  TRADE 


AMECO  CN  NUVISTOR  2  Meter  Convertof  and  Power 

Supply  28-32  MC   IF 
CENTRAL  ELECTRONICS  20A  Rach  Mount  with  QT^l 

factory  wired 
CENTRAL  ELECTRONICS  Deluxe  VFO   160-15 
CENTRAL  ELECTRONICS  lOOV  Exciter 
CLEGG  ZEUS  Transmitter  Complete  (like  new) 
CLEGG  INTERCEPTOR  Receiver  (like  new) 
COLLINS  75A-1  Receiver 
COLLINS  75A-4  Receiver  with  speaker 
COLLINS  753*3  Receiver  (like  new) 
COLLINS  75S-3  Receiver  (very  good) 
COLLINS  312B-4  Console 
COLLINS  KWM-2  Trance^ver 
DRAKE  2B  with  speaker 
DRAKE  2B  with  speaker  &  calibrator 
DRAKE  TR-3  Transceiver 
ELD^CO  SSBIOOA  Exciter 
GALAXY  300  &  PSA300  Deluxe  Supply 
GLOBE  CHIEF  90  Novice  Xmitter 
GONSET  GSBIOO  Exciter 
HALLICRAFTERS  S38E  Receiver 
HALLICRAFTERS  S40B  Receiver 
HALLICRAFTERS  SXllO  Receiver 
HALLICRAFTERS   SXIII   Receiver 
HALLICRAFTERS  SX101-3A  Receiver 
HALLICRAFTERS  CBS  Transistorized  5  Watt  CB 

Transceiver 
HALLICRAFTERS  SU9  Receiver 
HALLICRAFTERS  HT32  SSB  Transmitter 
HALLICRAFTERS  HT37  SSB  Transmitter 
HAMBOARDS   2    Meter   Transistorized    Converter 

28-32  MX.   IF 
HAMMARLUND  HQIOO  Receiver 
HARVEY  WELLS  TSB-50D  Deluxe  Xmitter  with  Match- 

rng  AC  Supply 
HEATH  UTl  AC  Power  Supply 
HEATH  MM  Cheyenne  Xmitter 
HEATH   VF-1   VFO 
HEATH   HP  10   Mobile  DC  Supply 
HEATH  DX35  Novice  Transmitter 
JOHNSON  250-20  LP  Filter 
JOHNSON  122  VFO 

JOHNSON  6N2  Factory  Wired  (like  new  ) 
JOHNSON  RANGER  (PTT  &  Sequence  Keying) 
JOHNSON  VALIANT— A  Powerhouse 
KNIGHT  HE40  Receiver 
KNfGHT  RiOO  Receiver  with  Speaker 
LAFAYETTE  HE35  6  Meter  Transceiver 
NATIONAL  NC8S  Receiver 
SBE4LA  Linear  (like  new) 
TECRAFT  CC50  6  Meter  Converter  14-^18  MX*   IF 
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WE  OFFER  CONVENIENT  TIME  PAYMENTS 
ON   PURCHASE   OF   NEW  GEAR. 


Collins,  Drolce  Hallicralters, 

National,  SBE,  Swan  in  stock 

for  shipment  todoy! 


NATIONAL  NCL  2000  LINEARS 
arrive.  This  one  is  the  "tops''  of  alL 
We  are  dropping  high  on  this  one. 
We  need  your  linear.  You  need  this 
one.  Let's  moke  a  deol  now* 


HALLICRAFTERS     Demo     Package 
—  Con't  tell  from  new: 


SR  150 
P150AL 
P150DC 
MOUNTING  RACK 


Regularly  898.50 

This  one  only  $695.00 


COLLINS  Package 

75S3  Receiver 
32S1  Transmitter 
5t6F2  Power  Supply 

302C  Watt  Meter 


FULLY  GUARANTEED 

Worth  $950  Easily 

WE  ASK  $B45J0 


LIMITED  OFFER:  Thru  Oct.  31, 
1964  with  outright  purchase  of  any 
new  sideband  transceiver  and  at 
least  one  power  supply  we  will  fur- 
nish free  35.00  of  antenno  equip- 
ment fixed  or  mobile — your  choice 


BRAND  New  Hallrcrafters  HA2  or  HA6  Transverter  complete 
with  P-26  ac  supply  regular  449.00  Value— Special  Only 
199.00.  Limited  Supply 


WRITE  FOR  LATEST  REVISED  BULLETIN 

ISSUED  MONTHLY 
AMERICA'S  MOST  RELIABLE   DEALER 


Virlfe  for  our  Special 
Transceiver  Paclcef 


eox 

37A 


PHONE 

886 
5749 


WATERTOWN,  SOUTH   DAKOTA 


can  be  made  variable  through  a  suitable 
mechanical  anangenient-  In  the  case  of  com- 
bination 6  and  2  meter  tanks,  using  coils  for 
6,  the  6  meter  link  goes  to  the  center  of  the 
6  meter  coil  as  in  any  conveBtional  coil  ar- 
raiigement.  In  2  band  tanks,  tlie  6  meter  link 
can  go  to  the  coil,  and  a  separate  2  m  link  to 
the  line,  Thus  the  two  antennas  can  be  fed 
by  separate  links.  The  hnks  to  the  line  (or 
coil  for  that  matter)  can  be  single-ended  or 
balanced.  The  6  meter  link  can  be  single- 
ended  to  feed  a  coax  cable.  The  2  meter  link 
c;ui  be  bdanced  to  feed  a  300  ohm  line*  Sim- 
ilarly, the  hnks  on  the  grid  tank  can  be 
airanged  to  provide  separate  2  and  6  m  ex- 
citation, A  half -wave  hne  may  be  used  be- 
tween the  driver  and  final  without  links  as 
indicated  in  Fig.  10,  It  can  work  both  on  6 
and  2  %vith  6  m  coils  in  the  center;  in  which 
case  the  driver  can  work  straight  through  on 
6  and  triple  on  2  by  changing  bias. 

Lines  can  also  be  made  of  bar  stock,  or 
hea\y  strap  cut  from  copper  or  aluminum 
plate*  Grid  lines  especially,  are  convenientiy 
made  from  16  to  18  gauge  copper  or  alumi- 
num strap  from  /a  to  VA  inches  wide.  On  tlie 
IM  m  and  higher  bandSj  a  quarter- wave  line 


can  be  cut  out  of  flat  stock  in  the  form  of  a 
horseshoe^  and  pruned  by  snipping  off  bits  of 
the  open  end. 

For  highest  eflRciency,  tuned  lines  should  be 
silver  plated.  Copper  and  brass  can  be  silver- 
plated,  aluminum  cannot*  It  wiU  cost  about 
$3  to  silver  plate  a  quartar-wave  2  meter  line, 
and  about  $6  for  a  half -wave  line  using  up  to 
I  inch  diameter  tubing.  The  plating  need  not 
be  heavy;  a  coating  which  covers  the  entire 
surface  is  enough. 

When  lines  are  used  with  high  power,  it  is 
best  to  silver  solder  any  joints.  Soft  solder 
joints,  if  they  should  happen  to  be  a  point  of 
high  rf  potential,  could  melt  out— especially 
when  the  tank  is  tuned  without  a  load  and 
has  to  dissipate  the  entire  rf  output  of  the 
transmitter- 

To  summarize,  tuned  hues  are  very  efficient 
tanks  at  VHF  and  UHF,  They  make  possible 
convenient  and  inexpensive  two  band  opera- 
tion. They  can  be  designed  and  adjusted  quite 
simply  with  the  aid  of  a  gdo.  If  you're  think- 
ing of  a  new  6  meter  rig,  why  not  get  some 
copper  tubing  from  your  auto  supply  dealer 
and  try  a  tuned  hne  tank,  so  that  you  can 
have  2  meter  operation  as  a  bonus. 


Absolutely  Refuse 
To  Give  Up  Ten  Meters 


Dale   Ulmer  WA9C2Q 
1733   N.   40th  Street 
Milwaukee   8,  Wisconsin 


'( 


Long  ago,  before  I  lost  all  my  senses  and 
began  pouring  all  of  my  money  into  ham 
gear,  I  was  fascinated  by  TV  DX.  For  that 
matter,  I  still  am.  I  suppose  the  six  meter 
bands  proximity  to  the  TV  bands  is  what 
prompted  my  interest  in  50  mc  work*  At  any 
rate,  a  few  weeks  ago  I  found  myself  faced 
\vith  a  mad  desire  to  get  on  six  for  the  summer 
E-skip  openings,  but  only  a  Vildng  II,  an 
SX-99,  a  Knight  VFO^  and  an  assortment  of 
low  frequency  antennas. 

This  collection  was  not  at  all  abetted  by 
the  strange  Hghtness  in  my  left  rear  pocket 
caused  by  deficit  spending.  The  situation  be- 
came a  bit  less  desperate  when  I  recalled 
W4WKM's  article  in  die  October,  1962  "TT 
describing  the  use  of  a  Standard  Coil  TV 
timer  as  a  VHF  converter. 


After  ripping  apart  an  old  Admiral  TV  set, 
I  discovered  my  problem  was  rapidly  dimin- 
ishing. I  found  that  almost  no  work  was 
needed  to  use  the  timer  as  a  converter.  Not 
to  discredit  Roy's  fine  work,  it  was  merely 
necessary  to  connect  the  tuner's  if  output  to 
the  antenna  post  on  Uie  receiver  dnough  a 
length  of  coax,  ground  tlie  AGC  lead,  apply 
power,  and  adjust  the  chaimel  2  oscillator 
slug. 

Six  meter  signals  came  roaring  in  between 
22  and  26  mc  on  the  SX-99,  Stabiht>^  is  not 
spectacular,  but  in  aU  other  respects  the  tuner 
seems  to  be  the  equal  of  most  low  priced 
commefrcial  converters.  (A  few  days  later  I 
discovered  that  putting  an  OA2  VR  tube  in 
the  B  plus  line  made  the  converter  as  stable 
as  Gibraltar  after  just  a  few   minutes   warm 
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NEW!  LAFAYETTE  10-80  METER  DUAL- 
CONVERSION  AMATEUR  RECEIVER 

Model  HA-350  with  MECHANICAL 
FILTER  for  HIGH  SELECTIVITY 
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In  the  HA-350,  Ultra-Sharp  Selectivity  is  Achieved 
by  Means  of  a  True  Mechanical  B&ndpass  Filter  in  the  455  kc 

IF  Section.  The  Filter  Consists  of  3  Sections — 
an  Input  Trarfsducefj;^  Mechanicans|i Resonant 

Pi  iter,  and  an  Output  TYansducer. 

5  Ham  Bands  plus  WWV 

Complete  with  Crystals  for  80, 40,  20,  1 5  and  1 0  Meters 

Product  Detector-Selectable  Upper/Lower  Sideband  Reception 

100  Kg  Crystal  Calibrator  and  Crystal  BFO 

12  Tubes 

"S"  Meter 

Automatic  Noise  Limiter 

Imported. 
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LAFAYETTE 

RADIO     ELECTRONICS 

1965  CATALOG   No.  650 

Over  500  Paps 

Featuring  Everything 

in  Ham  Gear      .^ 

frOin    ths  I  Lafayette  Radio  Electronics 

-»«       -  HI  -  «    .   P^P*    73  '^  P    0^  BOX  10 

World  s  Amateur  &  I  syosset,  l.  i.,  n,  y.  ii79t 


See  fhe  largest 
Sefectfon  in 
Our  44^Year 
History: 

BUY  OK  TIME— Use  Laf- 
ayette's famous  Easy- 
Pwf  Credit  Plan  *  ,  .  up 
to  24  Months  to  Pay 


HAM  GEAR  .  •  .  for  receivers,  trans- 
mitters, as  weU  as  the  smaflest 
accessory  amateurs  everywhere 
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II 


IBK  SllilUL !  ^ 


ask  the  ham  who  owns  one! 


SEE  THE  SWAN  400  AT  YOUR  SWAN  DEALER  NOW! 


up.)  An)^way,  I  was  now  hearing  six  meter 
signals.  (Incidentally,  the  T\^  set  cost  $2.50. 
Not  bad  for  a  converter  and  a  junk  box,  eh?) 

For  some  reason,  I  thought  getting  a  signal 
out  was  going  to  be  a  little  more  diSicuU;  I 
designed  a  little  rig  based  around  parts  out  of 
the  same  TV  set.  Unfortunately,  I  still  had  to 
buy  some  parts  to  get  the  rig  working. 

Now,  my  XYL  is  very  understanding  when 
it  comes  to  unfeniinine  metal  objects  invading 
our  sleeping  quarters,  but  she  is  partial  to 
eating  three  square  meals  a  day.  The  six 
meter  rig  met  with  a  violent  veto. 

After  a  week  or  so  of  feeling  sony  for 
myself,  I  got  into  a  QSO  with  Phil  W9GCG, 
who  had  recently  converted  his  Viking  I  to 
six  meter  operation. 

"No/*  I  screamed,  "I  absolutely  refuse  to 
give  up  ten  meters  T' 


1300  Ohms.SW 
200-250  VDC  O ^AA^ 


-o  B+  To  converter 


0A2 
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Well,  Phil  calmed  me  down  by  announcing 
that  it  wasn't  necessary  to  lose  any  coverage. 
After  about  ten  minutes  wortli  of  experiment- 
ing, 1  came  up  with  even  a  simpler  conversion 
thiui  Phil  had  offered.  It  shoukl  be  of  interest 
to  Viking  I  and  II  ov^mers,  and  of  course  the 
principles  are  applicable  to  most  rigs  that 
have  ten  meter  coverage  and  adequate  grid 
drive. 

The  conversion  takes  a  great  deal  longer  to 
describe  than  to  accomplish-  The  Viking  rigs 
ha\e  a  small  coil  for  ten  meter  tuning  mount- 
ed at  the  rear  of  the  pi-network  tuning  mech- 
anism. Shorting  out  this  coil  allows  the  final 
to  double  25  mc  signals  (easily  produced 
when  the  bandswitch  is  in  the  ten  meter 
position)  and  still  perfomi  normally  on  aD 
other  bands.  (The  pi-network  arrangement  on 
most  other  rigs  being  a  bit  simpler,  shorting 
out  the  ten  meter  coil  would  of  course  effec- 
tively short  out  the  entire  inductor,  A  few 
turns  should  be  left  unshorted  on  rigs  other 
than  the  Viking  I  and  XL  The  exact  number 
is  easily  determined  experimentally.  On  these 
rigs  the  short  should  be  made  removable  in 
order  to  allow  ten  meter  operation,)  Tlie 
only  precaution  necessary  is  that  of  watching 
for  tlie  correct  dip  (the  Viking  will  dip  at  ten 
meters  at  about  90  on  tlie  pi-net  scale  and  at 
about  100  for  six.  The  six  meter  dip  is  not 
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nearly  as  pronounced  as  the  dip  on  the  lower 
bands),  Tuiieup  on  six  is  tlic  same  as  on  aU 
other  bands.  Since  the  final  is  doiibling,  re- 
duce the  dc  input  a  bit, 

I  encountered  one  minor  difRcnlh^  that  will 

■r 

probably  vary  from  rig  to  rig.  The  parasitic 
chokes  present  too  much  reactance  for  six 
meter  operation.  The  Vildng  II  \¥orked  beau- 
tifully when  the  number  of  turns  was  halved. 

Since  I  was  still  broke,  and  cr\stals  cost 
moiie)— in  fact  lots  of  money  when  one  con- 
siders that  they  only  work  on  one  frequency— 
I  began  thinking  about  converting  the  Knight 
VFO.  The  Johnson  and  Heath  VFO's  have 
eleven  meter  coverage  with  six  mc  output 
whicli  is  easily  converted  for  six  meters,  but 
tlie  Knight  lacks  that  feature* 

Luckilv.  I  found  tliat  the  80  meter  section 
(fundamental  at  160  meters)  could  easily  be 
adjusted  to  oscillate  all  the  way  up  to  2,25 
mc.  ThLs  multipHed  b)    twenty-four  is  54  mc. 


After  a  bit  of  recalibration  the  VFO  tunes 
eighty  at  tlie  low  end  of  the  scale  and  sbc  at 
the  high  end.  (Tliis  modification  may  not  be 
necessaiy.  The  Knight  VFO  oscillates  in  the 
160  meter  range.  The  seventh  hannonic  falls 
around  12.5  mc.  Theoretically,  this  is  unus- 
able, but  my  \'iking  II  doesn't  know  it,  so  it 
works  very  well  with  the  unmodified  VFO*) 
Tune  the  first  stage  of  tlie  transmitter  to  12.5 
mc,  the  multiplier  to  25  mc,  the  final  to  50 
mc,  and  you're  in  business* 

Incidentally,  I  have  no  six  meter  antenna, 
but  since  the  six  meter  band  is  an  odd  har- 
monic of  forty  meters  (the  seventli)  my  forty 
meter  antennas  fmiction  very  well  on  six. 

Considering  my  total  investment  of  two 
and  a  half  dollars,  and  only  a  small  portion 
of  that  was  used  in  the  rig,  I  am  forced  to 
conclude  not  only  tliiit  I  am  a  genius,  but 
that  getting  on  six  meters  can  be  cheap^  fast 
and  easy. 


Jtm    Kyle    K5JKX 
1236  N-E.  44th  St. 
Oklahoma   City,   Ok  la. 


A  Simple  Squelch  Circuit 


Like  the  idea  of  a  sensitive^  sure  squelch 
circnit  to  be  added  to  your  present  receiver 
with  a  minimum  of  fuss  and  commotion? 

A  couple  of  years  ago  we  featured  a  roundup 
of  all  known  t>^es^  but  most  required  some 
outboard  circuitry.  Those  that  didn't  either 
had  limited  sensitivity,  or  suffered  distortion 
on  weak  signals* 

But  here's  a  httle-know^i  one  which  hadn't 
been  published  at  the  time  of  the  earlier  ar- 
ticle, which  requires  only  8  components  and 
can  be  added  to  virtually  any  receiver.  It's  the 
brainchild  of  E,  Dusina,  of  Hollis,  N.  H.,  and 
fii'st  saw  print  in  Electronic  Design  magazine, 
an  enfffneering-level  publication  with  restricted 
cii'culation.  WeVe  showing  it  here  because  it*s 
too  good  to  be  passed  up. 

The  schematic  shows  how  to  hook  it  up, 
but  what  it  does  and  how  it  works  may  not  be 
too  clear. 

First  let's  look  at  the  screen  voltage  of  tlie 
if  amplifier  tube  when  no  signal  is  coming  in. 
AVC  voltage  is  nil,  which  means  screen  current 
is  at  its  higliest  point,  so  the  screen  voltage  is 
fairly  low.  In  an  SP-600JX  this  is  somewhere 
around  55  to  60  v 


If  "squelch"  pot  R3  is  set  so  that  its  aim 
provides  about  65  volts,  the  diode  will  be 
reverse  biased  because  it  has  only  60  volts 
(screen  level)  on  its  anode  but  65  oa  tlae 
cathode.  Under  these  conditions,  no  signal 
passes  through  the  diode.  The  diode  appears 
to  be  a  resistance  of  about  20  megohms,  so  that 
incoming  audio  goes  into  a  voltage  divider  of 
40/1  ratio  which  is  equal  to  some  30  db  at- 
tenuation.  And  at  normal  settings  of  the  volume 
control,  this  is  the  same  as  "no  signal**. 

Now  when  a  signal  comes  in^  avc  voltage 


toit  U  R  T«lw  On  AVC 


500  K 


Volume   CeAlr^f 
lf>  fffctlvtf 


I  Atfded      C onrnponenn 


SEPTEMBER  1964 


S3 


is  developed  which  applies  additional  grid 
bias  to  the  tube.  The  screen  current  falls  and 
screen  voltage  rises.  When  the  voltage  rises 
to  70,  the  diode  is  throughly  forward-biased 
and  its  resistance  drops  to  somewhere  near 
lOK  ohms.  The  voltage  divider  ratio  then 
bect>mes  25/26,  which  is  less  than  1  db  at- 
tenuation of  the  audio. 

The  two  1 -megohm  resistors  R4  and  R5 
serve  to  isolate  the  audio  from  the  screen-grid 
circuit  while  maintaining  dc  levels  desired; 
they  also  prevent  loss  of  audio  voltage  tiirough 
shunting  in  the  control  netv^^ork. 

Note  that  the  last  if  tube  amplifies  the 
swing  of  the  avc  voltage  as  well  as  the  signal; 
thus  the  required  10-volt  swing  for  switching 
of  the  diode  is  obtained  with  less  than  2  volts 
swing  of  avc  level. 

By  proportioning  Rl,  R3,  and  R6  so  that  the 
tipper  and  lower  voltage  extremes  of  R3  are  10 
volts  above  and  10  volts  below  tlie  extremes 
expected  at  the  screen  grid,  the  control  will 
allow  squelch  to  be  turned  off  at  any  time,  or 
set  so  that  the  receiver  will  not  turn  on  even 
widi  strong  signals.  This,  in  turn,  allows  the 
squelch  to  be  used  to  filter  out  interfering 
signals  which  are  only  slightly  weaker  than 
the  desired  one,  even  if  the  interference  is  S9 
in  strength. 

Improved  performance  might  result  from 
substitution  of  a  hand  picked  silicon  power 
rectifier  with  extra-liiph  back  resistance  (around 


1000  megohms)  instead  of  the  1N459  speci- 
fied. A  \TVM  should  be  satisfactory  for 
resistance  measurement  here  as  the  operating 
voltage  on  the  diode  will  be  approximately  1 
to  10  volts. 

Squelch  chatter  can  be  prevented  by  placing 
the  squelch  after  the  ANL;  this  cannot  be 
done  with  many  squelch  circuits  since  they 
are  intimately  connected  v\ith  tlie  detector 
circuitry.  However,  this  circuit  can  be  in- 
serted between  any  two  audio  stages  so  long  as 
the  signal  level  is  less  than  5  volts  peak-to-peak. 

The  circuit  acts  as  rapidly  as  the  avc  voltage 
when  a  signal  comes  in,  and  holds  on  after  the 
signal  ceases  only  as  long  as  the  avc;  for  elim* 
ination  of  noise  bursts  at  the  end  of  each 
received  signal,  avc  release  time  constants  may 
need  to  be  shortened. 

The  circuit  may  also  be  used  to  provide 
CW  of  constant  pitch  regardless  of  tuning. 
To  do  this,  use  a  SPDT  switch  to  take  audio 
input  to  the  squelch  from  either  the  receiver 
detector  or  from  an  external  audio  oscillaton 
With  input  from  tlie  oscillator,  and  with  re- 
ceiver avc  operating,  the  squelch  wdll  open  on 
each  dit  or  dah  and  allow  the  oscillator  tone 
to  pass  through  to  the  speaker  or  phones.  AVC 
time  constants  may  need  modification  to  avoid 
"tailing",  but  for  operators  who  prefer  con- 
stant^pitch  tones  the  result  might  well  be  worth 
while, 

■    1    1    JvDJJ^Tv 


Souping  Up  The  TCS  Audio 


Bob   Harris   K7aj/WA6UMU 
96  Carlton   Drive 
Monterey,    Californio 


The  TCS  transmitter  has  always  be^i  a 
rather  dependable  article  to  have  around  the 
ham  shack.  It  can  be  used  on  the  160,  80-75, 
and  40  meter  ham  bands,  plus  any  MARS 
frequency  1.5  mc  and  12  mc* 

The  basic  circuit  is  noted  for  its  stability. 
However,  tiie  TCS  would  be  of  much  more 
value  if  the  modulation  percentage  could  be 
boosted.  By  boosting  the  de  power  to  600 
volts  under  load,  and  by  building  a  self 
contained  12AT7  pre-ami?  into  the  space 
formerly  used  by  the  crystals,  the  TCS  was 
found  to  have  a  better  than  average  AM  sigiiid 
upon  the  ham  bands. 

The  pre-amp  used  is  simply  a  straight  for- 
ward circuity  and  could  be  copied  out  of  most 


of  the  ham  pubhcations,  but  the  novel  feature 
of  the  arrangement  is  found  in  the  way  the 
pre-amp  is  coupled  into  tlie  existing  circuit. 
This  is  simple,  and  is  done  by  using  the 
secondary  of  the  input  transformer  to  act  as 
a  coupling  device  and  also  act  as  an  anto- 
transformer  to  match  the  grids  of  the  modula- 
tor tubes.  Many  eyebrows  should  flicker  on  this 
one,  because  basically  it  is  not  considered 
good  practice,  but  the  proof  of  the  pudding  is 
in  the  reception  at  the  other  end.  Actually, 
there  is  no  valid  reason  why  this  same  cou- 
pling devdce  couldn't  be  used  in  any  of  the 
surplus  gear  on  the  market  that  uses  a  carbon 
mike  coupled  into  a  push  pull  grid  circuit* 
Using  a  ceramic  microphone  of  the  tape  re- 
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colder  variety  in  the  circuit  pictured,  I  found 
that  the  audio  power  matched  the  carrier, 
and  tliat  the  reception  was  loud  and  clear  at 
the  other  end.  Tlie  signal  was  so  clean  tliat  the 
recei\ing  station  was  able  to  pull  it  through 
ver\'  bad  QRM,  simply  because  of  its  claiity. 
Signal  reports  of  over  5  plus  from  a  thousand 
miles  away  on  75  meters,  and  over  seven 
hundred  miles  away  on  160  were  reported* 
The  clarit>^  of  the  audio  was  always  the  out- 
standing feature*  Using  the  transmitter  on 
AAI  I  called  into  SSB  roundtables  and  most 
of  the  SSB  boys  didn't  realize  that  I  was  on 
AM!  They  thought  that  I  was  still  on  the 
just-sold  100  V, 


The  only  critical  wiring  w  as  found  to  be  in 
the  inj^ut  rf  choke,  w^ith  its  bypass  capacitor 
and  input  resistor.  These  were  mounted  on  a 
terminal  board  by  the  input  jack.  All  other 
components  were  mounted  in  the  space  nor* 
maUy  used  by  the  crystals.  It  is  possible  to 
remove  the  old  crystal  sockets,  and  by  mount- 
ing two  octal  sockets  for  the  four  crystals,  and 
the  12AT7  socket  on  anv  suitable  board  found 
in  the  ham  shack  that  will  fit  the  space,  the 
original  circuitry*  can  be  still  used, 

A  second  key  jack  was  mounted  adjacent  to 
the  mike  input  jack,  and  wired  in  parallel. 
This  was  found  to  be  a  very  convenient  way 
to  key  the  relay  without  a  push  to  talk  mike, 
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The  power  off -on  switch  was  removed  ^  and  the 
volume  control  was  placed  in  this  opening. 
The  control  was  used,  as  various  mikes  act  in 
various  ways.  If  one  mike  is  to  be  used  con- 
tinuoiisly,  this  control  could  be  replaced  with 
a  one  megohm  resistor.  This  has  been  done 
in  the  present  TCS  in  use  at  this  station,  and 
has  been  found  to  be  very  satisfactory. 

It  should  be  noted  that  tlie  input  resistor 
was  picked  for  a  ceramic  mike.  To  use  a  crystal 
mike,  it  is  suggested  that  a  2.2  megohm 
resistor  be  substituted. 

One  word  of  caution  is  to  note  that  the  plate 
voltage  should  be  taken  from  the  relay  center 
terminal.  If  the  plate  voltage  is  taken  from 
the  keyed  side,  there  will  be  tails  on  the  signal 
from  the  10  mfd  capacitor  discharging. 


The  input  to  the  TCS  is  made  at  terminal 
#3  of  the  transformer  TlOl,  with  a  .01  mfd 
capacitor  acting  as  the  coupling  device.  Make 
sure  tliat  shielded  wire  is  used  for  all  audio 
leads. 

If  the  job  is  to  be  done  with  baling  wire^ 
there  will  be  no  need  to  distinb  any  of  tlie 
TCS  parts.  If  a  crystal  and  12 ATT  socket  board 
is  to  be  ins  tailed ,  it  will  be  necessary  to  re- 
move the  back  panel  to  accomplish  this  feat. 
Actually  the  time  spent  was  small  compared  to 
the  satisfaction  gained  in  logging  the  signal 
reports  received.  Go  to  it,  Tliose  surplus 
transmitters  are  still  worth  the  time,  if  the 
ham  wants  to  work  them  over  to  fill  the 
bill.  Good  luck. 

.  .  .  K7CJJ 


Robert  Baird  W7CSD 
3740  Summers  Lone 
K  fa  math    Falls,    Oregon 


A  Varicap 
Phase  Modulator 


I 


We  still  receive  questions  about  the  original 
varicap  FM  modulator,  pubhshed  in  the  first 
issue  of  73  October  1960;  in  fact  we  have 
made  up  a  ditto  sheet  to  send  out  because 
many  hams  don't  know  where  they  can  find  an 
Oct.  60  73.  The  varicap  FM  modulator  still 
works  as  good  as  ever  and  still  causes  con- 
siderable wonderment  to  the  beholders. 

Unfortunatelv  home  brew  mobile  VFOs 
generally  leave  something  to  be  desired  as  far 
as  stabihty  is  concerned.  And  a  lot  of  the 
mobile  home  brewers  prefer  to  stick  with 
crystal  controL  So  herewith  is  a  crystal  con- 
trolled varicap  modulator.  Whether  it  is  phase 

N.C. — Two  pieces  of  plostrc  covered  hook  up 
wire  twisted — neut  with  scope- 


modulation  as  tlie  tide  suggests  or  maybe 
direct  FM  doesn't  much  matter.  It  works  and 
can  be  readily  detected  by  slope  detection 
and  does  give  the  added  stability  of  a  crystal 
oscillator.  We  think  it  has  more  talk  power  per 
watt  drawn  from  the  battery  than  AM. 

The  crystal  oscillator  will  seem  familiar  as 
something  like  circuits  found  in  many  hand- 
books. We  actually  extracted  it  from  a  military 
handbook  and  modified  it  as  per  Fig.  1,  The 
varicap  a  VC  100  made  by  Pacific  Semi- 
conductors gets  its  bias  by  viitue  of  being 
across  the  emitter  resistor  which  runs  about 
4  volts.  There  are  perhaps  numerous  transistors 
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that  will  work  in  this  osciQator.  We  tried  a 
2N1195j  a  2M741A  and  a  couple  otiier  fairly 
high  priced  ones  but  they  worked  no  better 
than  a  Lafayette  SP271  selling  for  87c.  Like- 
wise an  SP271  is  used  in  the  buffer  stage.  The 
use  o£  slug  tuned  circuits  and  fixed  capacitors 
make  for  small  size.  The  final  amplifier  consists 
of  a  pair  of  6CL6  tubes  in  parallel  and  plate 
neutralized.  The  transistor  exciter  does  an 
adequate  job  for  these  tubes  and  a  300  volt 
supply  was  all  that  we  had  available.  If  higher 
power  is  desired  a  single  6CLe  in  an  inter- 
mediate PA  would  be  necessary.  Then  a  pair  of 
6146s  or  something  of  that  size  could  be  put 
in  the  final. 

No  audio  is  shown  in  the  circuit  diagram 
because  we  still  have  the  varicap  driver  from 
the  original  February  61  73.  There  would  be 
room  on  the  chassis  illustrated  to  put  in  a  two 
stage  transistor  amplifier  if  desired.  Possibly  a 
sound  powered  telephone  type  mike  might  do 
the  job  alone.  Our  experimentation  with  this 
htde  rig  was  quite  successful.  One  word  of 
warning— it  works  fine  on  a  storage  battery 
but  if  you  use  a  lighdy  filtered  rectified  ac 
supph^  it  is  pretty  rough.  We  thought  we  had 
a  real  lemon  until  we  coimected  on  12  volts 
of  honest  to  goodness  DC. 

One  very  important  discovery  was  made— 
a  back  biased  epoxy  or  top  hat  silicon  rectifier 
worth  30c  will  work  almost  as  good  as  an  ex- 
pensive varicap,  A  little  more  audio  voltage 
may  be  necessary.  The  Q  is  no  doubt  lower 
but  the  effect  as  far  as  operation  is  about  the 
same. 
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The 

Friendly  Silicon  Rectifier 


Fred    Haines   W2RWJ 
]  23    Roberto    Dr, 
Liverpool^    N,   Y. 


II I 

li 


Since  tlie  advent  of  the  high  \^oltage  silicon 
power  rectifier  .several  years  ago,  it  seems  to 
have  gained  an  unenviable  reputation  as  an 
undependable,  on  again -off  again,  no  account 
coniponent,  not  worth  taking  a  chance  with 
in  the  ham  shack.  In  the  meantime  however, 
tlie  semiconductor  boys  have  been  trying  hard 
to  figure  out  just  what  seems  to  be  the  trouble 
in  applying  silicons  in  practical  power  supply 
cu'cuits.  You  know  the  story,  •  .  .  "Throw  away 
those  old  outmoded  antique  866's  and  replace 
them  and  tlieir  big  power-mad  filament  trans- 
formers with  these  new  small  cool  efficient 
marvels  of  modern  technology."  Well,  many 
of  us  did  just  thatj  but  ended  up  holding  the 
bag.  The  reason,  we  now  know,  was  that  we 
didn't  realize  some  of  the  finer  nuances  of  the 
care  and  feeding  of  these  beasties.  We  weren't 
to  blame  though.  .  .  .  It^s  a  fact  that  even  the 
semiconductor  manufacturers  didn*t  kTiow 
enough  to  pubHsh  any  helpful  literature.  Now 
they  do,  and  we  should  forgive  them  and  make 
a  new  by  with  this  truly  ama:2ing  little  rectifier. 

The  first  trouble  to  cause  the  earlv  demise 
of  a  silicon  rectifier  is  a  filter  circuit  with  a 
capacitor  input.  Wliun  power  is  first  appHed 
to  the  ciicuit,  the  capacitor  charging  current 
is  great  enough  to  destroy  the  rectifier  on  the 
first  half  cycle  or  so  of  the  verv  first  sine  wave. 
Poof!  There  goes  $1,201  Good  grief. 

Fig.  1  shows  the  path  of  the  destructive 
charging  cuiTent*  The  remedy  is  simple,  and 
has  but  one  drawback  as  we  shall  see.  Merely 


place  a  current  limiting  resistor  in  series  with 
the  diode,  and  the  current  during  tlie  initial 
chaiging  period  of  the  filter  capacitor  cannot 
exceed  that  specified  as  maximum  by  the  diode 
manufacturer.  Note  that  this  negates  one  of 
the  advantages  of  the  silicon  rectifier:  low  for- 
ward drop  and,  thus^  better  power  supply  regu- 
lation. This  isn't  too  serious  though,  because 
with  a  capacitor  input  filter,  the  advantage  of 
low  forward  drop  doesn't  contiibiite  very  much 
to  regulation.  The  big  thing  is,  we  have  elim- 
inated the  hot  old  rectifier  tube  and  its  tians- 
former  winding.  In  my  experience,  this  circin't 
will  operate  practicaJly  forever  without  a 
burned  out  diode.  See  Fig.  2, 

To  figure  out  a  rule  of  thimrib  for  calculating 
die  series  resistance  required,  we  could  rea?^on 
in  a  sloppy  way  as  follows,  .  ,  .  The  nittnufac- 
turer  usually  specifies  the  '*peak  one  cycle  surge 
current*'  for  a  rectifier.  To  be  safe  we  should 
assume  that  no  current  greater  than  3^  of  the 
maximum  value  should  ever  pass  tlu'ongh  the 
diode.  When  power  is  first  apphed  to  the 
power  supply^  the  diode  must  supply  the 
charging  current  for  the  input  filter  capacitor, 
whicli  we  can  assume  is  an  instantaneous  short 
circuit.  Thus  in  Fig.  1  the  only  thing  to  limit 
the  current  flow  is  the  foru^ard  resistance  of 
the  diode;  usuallv  of  the  order  of  a  few  tenths 

of  an  ohm.  For  example,  lefs  assume  that  the 

diode  in  use  has  a  maximum  surge  current 
rating  20  amperes.  We  wish  to  Hmit  this  to  no 
more  than  10  for  safety's  sake.   If  the  Peak 
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you     KNOW    ABOUT    THE 


m 


MOBILE  POWER  SUPPLIES 


m   »  im_m:iiifc;.-  - -.VHJJ UJ-J-'-' 


You  know  about  tfi©  advanced  circuitry*  used  in  the 
deiign  of  th©  CENTURY  to  provide  the  most  ootsfand- 
ing  D*C  transistoriied  converter  on  the  market  today. 
Now  in  widespread  use  with  commercial  and  annateur 
transceivers',  the  CENTURY  is  proving  daily  to  be  **the 
best  supply    money  can    buy'*« 


MODEL 

400-  la 

5145 


ipp 

A 

Few  of  the  Features  Include: 

•     POWER 

OUTPUT  ■ 

400  W  SSB          300  W  AM 

• 

EFFICtENT  —  Over  90% 

• 

REGULATION  —  8  7*    No  Load  to  FufI  Load 

.         • 

TOTALLY   ENCLOSED 

• 

QUIET  —  No   Hash   or   Audible   Noise   Generated 

• 

COOL           Only    25'C    Rise 

• 

COMPACT  —  6  X  7  X  3  Va   —  7  lbs. 

• 

REVERSE  POLARITY  PROOF 

• 

C  RCUIT  BREAKER   PROTECTED 

BUT 


YOU   KNOW 


that    LINEAR    SYSTEMS 
now    has    the 


series  of  Frequency  Stable  60  Cycle 
POWER  INVERTERS  bosed  on  the 
revolutionary  design"^  of  the  CENTURY? 

Did  you  know  that  prior  to  the  development  of 
the  STELLAR,  truly  frequency  stabilired  inverters 
were  very  expensive  and  that  to  run  a  tape  re- 
corder, clock,  etc,  from  a  conventional  inverter 
was  impractical   due  to  the  frequency  instabtfity? 

Did  you  know  that  the  STELLAR  series  of  Fre- 
queiicv  Stable  Inverters  maintain  a  stability  of  0,5 

cycles   over  the  voltage/load   range? 

And  of  course  the  STELLAR  Inverters  are  of  ex- 
clusively Solid  State  construction,  eliminating  the 
necessity   of   using   tuning   forks   or   vibrators. 


MODEL 

12-1000SM 

T500  W  PEAK 


The  STELLAR  Frequency  Srable  Invert- 
ers are  available  with  power  output 
ranging  from  10  to  2000  VA  and  out* 
put  voltages  at    MS   or   230   V,AC* 

Priced     from     $60     (Model     12-IOS, 

15   VA   Synchronous    Motor   Drive), 


WRITE   ran    full  information   on   your  specific   requirements  TO: 


/A/a. 


605    UNIVERSITY    AVENUE 
LOS    GATOS,  CALIFORNIA 


PAT*  APPLD*  FOR 
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1000 


Fis.4 

voltage  of  die  transformer  secondary  is  10 
%()lts,  tlien  a  resistor  in  series  with  the  diode 

E     10 

of  1   ohm  will  do   the  bick.  R  =  -^=T77r— 1* 

I       10 

We  have  assiiined  here  that  the  tiansformer 
secondary  has  no  ohinic  resistance^  which  of 
course  is  not  true.  If  tlie  transfonner  measures 
1  ohm  or  more,  you  may  get  away  without 
the  series  resistance  in  some  cases,  but  since 
the  transformer  secondar>^  resistance  is  mixed 
up  with  some  inductance  too,  it  may  be  safer 
to  ignore  it  and  rely  upon  a  separate  resistor. 
It's  better  to  err  on  the  good  side.  The  simple 
procedure  outlined  here  can  be  adapted  to 
any  capacitor  input  filter  with  a  silicon  rectifier* 


Fig.  5 

*^  Voltage    roting     must    be     1  *5    times    or 
more  dc  voltage  at  this  point, 
750  vdc,   300  ma  supply 

di 
LI  Well  .  .  ,  what*s  that,  you  may  ask  if  you 

aren't  an  expert  mth  the  calculus.  It  amounts  to 
a  large  voltage  being  developed  across  an  in- 
ductance if  a  large,  rapidly  changing  current 
flows  through  it.  In  the  case  of  the  choke  in- 
put filter  shown  in  Fig.  4,  a  large  voltage 
transient  is  developed  across  the  filter  choke 
when  the  power  is  first  applied  to  the  supply- 
That  transient  can  reach  terrific  peaks;  as 
much  as  a  thousand  volts  not  being  uncommon  I 
A  good  precaution  against  rectifier  popping 
in  this  case  is  an  RC  time  constant  filter  as 
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1000 
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r — HIGH  VOLTAGE  FUSE, 
\     BUSSMAM  CAT  •74X482 
\  TYP£   HVA 
\l/£  AMP 

* — ^j^ 0  I'TSO  V. 
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Fta.  6 
*AII   .01,   600  volt   rating.  =^"^^  All   G-E  Co.    1N 

The  second  trouble  to  cause  the  fast  death 
of  silicons  is  improper  or  no  overload  pro- 
tection. The  best  inexpensive  protection  is  tlie 
fast*bIovv  fuse  wired  in  after  tlie  filter,  as 
shown  in  Fig,  3,  Supplies  with  such  a  fuse 
have  been  shorted  out  with  screwdrivers  pm- 
posely  as  many  as  100  times  without  any 
trouble  that  100  new  fuses  couldn't  reniedv.  If 
the  circuit  siippHed  by  the  power  supply  has 
a  large  capacitor  across  the  dc  supply  Une, 
the  fuse  ma>^  blow  whenever  the  circuit  is  en- 
ergized. In  this  case,  put  the  fuse  in  the  de- 
vice to  be  operated  by  the  power  supply  after 
the  large  by-pass  capacitor. 

The  third  trouble  to  be  considered  in  oui 
silicon     rectifier     health     program     is     called 


1695  silicon  diodes.  All  filters  are  450  volt  units, 

shown  in  Fig.  5  connected  from  the  junction 
of  the  rectifiers  and  the  filter  choke  to  gionnd. 
Many  diodes  have  been  saved  by  this  simple 
circuit.  A  series  resistor  is  not  required  in  the 
case  of  a  choke  input  filter,  since  the  filter 
choke  has  a  high  enough  ohmic  resistance  to 
limit  die  peak  one  cycle  current  through  the 
diode  or  diodes  to  fai*  less  than  the  rating. 

Fig.  6  illustrates  a  700  volt  supply  of  con- 
servative design  using  silicon  rectifier  diodes. 
The  snpplv^  has  been  in  use  for  a  couple  of 
yeais  at  \\  2K\\'J  and  the  original  diodes  are 
still  in  service.  Notice  the  siirge  by-pass  ca- 
pacitors across  the  diodes.  These  should  al- 
ways be  employed  whenever  diodes  are  con- 
nected in  series  to  prevent  tiansient  damage. 
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P.E.9.   Mono-Band    Kit 
P.E,9,   Mono-Band   Kit 


IKMBIV/SIK 
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.$14,95* 
.  $18.95* 

*Kit  compriseSp  encapsulated,  "Balun,"  copperweld^  Insylators, 
plys  Installation  and  adjustment  Instructions  for  any  Mono- 
band  SO  tlifu  10  Meters.  Also  available  2,  3^  4|  S  Band  Models. 
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For  best  results,  select  diodes  of  the  hermetic 
cally  sealed  variety  to  insure  long  life.  The 
General  Electric  1N1695  and  the  RCA  1N3195 
are  good  examples  of  high  quality  sealed  units 
at  moderate  price, 

.  .  •  W2RWJ 


loAR  News 


The  Founding  Membership  of  the  Institute 
of  Amateur  Radio  is  now  almost  6001  The 
ten  dollars  dues  is  a  lot  of  money  and  repre- 
sented a  hardship  to  many  of  the  Founding 
Members,  but  the  tremendous  importance  to 
amateur  radio  of  this  money  at  this  time  over- 
shadowed personal  problems. 

Harry  Longerich  W2GQY/4  reports  that 
supplies  and  an  Institute  flag  are  available  to 
members  \s  ho  would  like  to  represent  the  In- 
stitute at  hamfests  and  conventions.  Please 
write  to  Harry  at  the  Institute  of  Amateur 
Radio,  5219  Seventh  Road,  South  Arlington, 
Virginia-  He  has  information  booklets,  loAR 
buttons,  tlie  flag  and  application  blanks. 

Founding  Members  all  should  hav^e  received, 
in  addition  to  Uieir  large  golden  membership 
certificates  and  gold  plastic  membership  cards, 
a  copy  of  the  FCC  Part  97,  the  amatein-  radio 
rules  and  regulations.  These  are  sometimes 
hard  to  find  (and  expensive  to  buy  from  the 
government)  when  you  need  them  so  the  In- 
stitute has  printed  tliem  up  and  distributed  a 
copy  to  ail  Founding  Members,  A  copy  of  the 
recent  FCC  release  on  the  new  Citizens  Band 
regulations  and  the  new  RTTY  identification 
rules  has  also  been  sent  to  each  Fomiding 
Member,  The  first  400  Founding  Members, 
whose  calls  were  published  in  the  July  issue 
of  73,  apparently  have  been  given  a  free 
subscription  to  the  W.  Anmteur  Radio  News^ 
for  which  I  suspect  we  can  thank  tlie  ARRL, 

The  Institute  held  off  sending  newsletters 
to  Congress  during  the  K3UIG  convention,  but 
resumed  them  when  everyone  had  returned  to 
Washington. 

News  is  a  litde  scarce  during  the  summer, 
what  with  vacations  and  all, 

Wayne  Green  W2NSD/1 


COAXIAL 
RELAYS 

4  Standard  Models,  AC  or  DC, 
UHF,  N,  BNC,  TNC  or  C  Conn. 


Outstanding  favorite  for  amateurs  .  -  .  Versatile  com- 
binations for  industrials'  Low  VSVV'R  less  than  1.15:1 
from  0  to  500  mc-  LOW  LOSSES  ,  .  ,  High  Contact 
Pressures.  LOW  CROSS-TALK  through  use  of  patented 
'■isolated  connector'  arrangement.  HIGH  POWER  RAT- 
ING. All  coils  encapsuled  in  epoxy  resin  for  quieter 
uperation  and  resistance  to  moisture. 


♦  UNCOKDn'lOKAL 
GUARANTEE    for 
one  >ear.    (We 
wUl    repair   If 
faulty  within  t 

^  See  one  of  our 
TOO  dealers  and 
distributors  Ln  U. 
S.  And  Canada  for 
catalog  sheets  or 
write; 


if  All  Relays  available  in 
weatherproof  boxes  for 
experior  installation, 

ir   Gangedp     multiple     position 
switch     arrangement    available 
for   remotfe    control  selection 
of  antennas, 

STANDAKD  RELAYS:    DK60.  DK60'G, 
DK60-2C   and    DK60-G2C   — 


PRICED    FROM 


$12,45 


DOW-KEY  CO.,  Thief  River  Falls,  Minn. 


We  stock  Cushcraft's 
new  SQUALO 


for  6-10-11-15-20  or  40  meters 

Open  10-6  daily,  Tues.  and  Fri.  'till  9,  Sat.  9-4 


LAFAYETTE 
ELECTRONICS 


319  Central  Ave. 
Dover,  N.  H. 
603-742-3895 


SAN  DIEGO 
1413  India  Street  BE  9-0361 

MON  -  FRI  8:30  to  8:00        SAT  8:30  to  5:00 


VHF-UHF 


Converters  &  Preanips, 
50  thru  432  Mc, 

Write  for  literature 

Parks  Electronics,  Rt.  2^  Beaverton,  Ore, 
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Moonbouncing 


in 


Switzerland 


Dear   OM    Editor: 

I  am  very  ^lad  to  give  yon  some  details  of  our  Moon- 
Bounce  activity  here  in  Switzerland. 

The  Crew  cotisisls  of  5  Hams  which  are:  HB9IIG 
Hans,  DL9GU  Ed,  DJ4AU  Jurgcn,  HB9RF  Johnny. 
and   DJ5EN    Kurt,  ' 

The  successful  MB-QSO  East-  to  Westcoast  of  USA 
back  in  I960  encouraged  us  to  jurap  into  this  new  fiehl 
of  Amateur- Radio. 

In  19(.[  we  got  a  10  foot  dish  from  the  German  Pust^ 
Administration,  The  big  difficulty  now  was:  How  to  ^et  it 
free  of  duty  o%'er  to  Switzeriand.  (Unfortunately  tariH 
of  duty  fk'pends  on  weight   in  Switzerland). 

Ininietliately  we  constructed  a  polar  mount  and  in  the 
same  winier  we  began  also  to  build  up  all  the  necessary 
parts,  a  paramp  for  our  converter  and  a  new  tinal  ampli- 
fier. 

After  a  hard  series  of  tests,  problem  number  one  was 
the  tracking-system.  We  were  able  to  ask  Sam  Harris, 
WIBU,  to  send  us  some  signals.  This  first  test  was  negra- 
trve.  Some  minur  modifications  on  the  parametric  amplifier 
and  the  dish  brought  us  our  first  success.  On  the  22nd 
April,  1962  we  received  our  echo  from  the  Moon.  Since 
then  we  tried  again  with  WIBU,  Lnt  never  got  the  signak 
through, 

In  spring  1963  we  enlarged  the  dish  to  17  feet  and  re- 
placed the  RG4?  coax  by  ^  incli  Helbx,  Our  onlv  part- 
ner in  lt.Ui3  was  the  sun.  New  Varactors  in  the  paranip 
brouiafht  us  more  stability  on  the  receiver  side. 

In  our  latest  test  in  spring  1964  we  managed  to  hear 
the  suti  just  o%^er  the  receiver  noise  with  the  converter 
alone.  Connecting  the  paramp  ahead  improved  the  reading 
by  6  dh. 

Our  station  for  1296  mc :  The  heart  of  the  transmitter  is 
a  transistorized  oscillator,  7  feet  under  ground  in  my 
garden,  well  isolated  to  keep  a  steady  temperature.  The 
crystal  is  8  mc  and  it  can  be  moved  to  the  exact  frequency 
by  a  varactor.  On  2^  wc  we  compare  the  accuracy  of 
our  frccjucncy  by  an  oscilloscope  with  Droitwtrh  (Broad- 
cast station  on  200  kc  in  England),  Conventional  nmhi- 
plier  stages  are  used  to  144  mc.  From  there  cavities  with 
3CXlOaA5    bring    the   signal    to    1296    mc.    Two    paralleled 


HB9RG 
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HB9RF   &    HB9RG   putting    432   dipofe    in. 

cavities  with  3CX100A5  work  as  driver  stages  with  an 
output  in  the  order  of  100  watts.  The  final  output  is  an 
MCA  7650  with  indicated  power  of  400  watts.  Power  and 
SWR  are  permanently  watched  in  a  Micro- Match  coupler. 
A  dipole  with  reflector  ts  the  feed  of  our  system.  18  feet 
of  nitrogen  pressurized  Heliax  link  the  rig  with  the  an- 
tetma.  On  the  receiver  side  we  use  a  parainetric  amplifier 
constructed  after  details  given  in  QST  Jan  1961.  For  the 
moment  the  varactor  is  a  Microwave  4294,  pumped  at  9 
kmc  with  a  2K25.  A  mixer  1N21F  brings  us  the  signal 
to  the  first  if  of  144  mc.  Behind  that  comes  a  two  meter 
converter  to  28  mc  which  finally  is  followed  by  a  Collins 
R-390A. 

For  the  test  with  KP4BPZ  on  432  nic  we  used:  The 
same  antenna  with  adapted  dipoles.  32S3,  62S1  followed 
by  ravhy  triplcr  and  driver  with  3CX10OA5.  The  same 
final  cavity  as  on  1296,  where  it  works  on  3^  Lambda,  w^e 
have  been  lucky  to  get  it  working  on  %  Lambda  on  432 
mc- 

The  receiver  w  as  a  normal  converter  with  7  db  noise 
figure.  In  lack  of  time  (we  have  been  informer!  onh  10 
days  before  the  test)  we  were  not  able  to  build  a  I  eiter 
adapted  station. 

On  the  Uth  June,  1964  at  1842  GMT  we  heard  the  first 
CQ  of  KP4BP2,  In  peaks  the  signal  was  15  db  over  the 
noise  level,  KP4BPZ  was  logged  and  recorded  in  contact 
with:  WlBU  RST  589;  W9GAB  469;  HB9RG  579- 
W9Jf(;E    4S9;    WlFZJ    SSB    and    G3LTF. 

I  think  it  is  not  necessary  to  tell  you  how  happy  we 
were  to  be  the  first  Europeans  working  70  cm  over  the 
ocean.  Our  QSO  seems  to  beat  the  world  record  on  432  mc 

We  noticed  that  Moon  Bouncers  in  USA  are  much  more 
interested  in  70  cm  EM E  work  and  we  intend  to  improve 
our   system    by   a    parametric    Amplifier. 

Inclosed  you  will  find  some  pictures  and  we  hope  that 
this  story  in  my  poor  English  will  be  a  help  for  you  to 
sliow  to  your  readers  how  Moon  Bouncers  in  Europe  arc 
w*orking. 

HB9RF     **Johnny'* 
HB9RG    "Hans" 
RO,    Box    114, 

Zurich    33,    Switzerland 
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NEW 

AMATEUR  BEAMS 


from 


ALL  GOLD  CORODIZED 
ALL  GAMMA  MATCHED 

3  New  combination  6  &  2  meter  beams 
5  N6W  6  meter  beams 
3  New  2  meter  beams 
1 


VA  meter  beam  '  . 


THE   FINNEY  COMPANY 

34  West  Interstate  •   Bedford,  Ohio 
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Heath 
SB-400 


WiHiom   J,   Hall    KIRPB 

36  Maple  Street 

N,    Wilbraham,     Mass. 


Last  year  it  became  my  misfortune  to  sell  a 
well  .stocked  ham  station  in  order  to  purchase 
a  new  home.  This  hirned  out  to  be  a  blessing 
in  disguise,  since  it  gave  me  a  chance  to  be- 
come reaquainted  with  the  family,  get  a  lot  of 
house  fixing  done  and  play  a  few  rounds  of 
golf  to  boot.  This  spiiiigj  the  financial  picture 
was  again  being  painted  black,  the  family  had 
seen  enough  of  uie  and  my  golf  score  wasn't 
improving  much.  Tt  was  time! 

1  had  been  keeping  a  close  eye  on  the  rapid 
development  of  new  equipment  being  offered 
on  the  amater  market.  There  were  single  and 
multiple  baud  transceivers^  high  and  low  pow- 
ered transmitters  etc,  etc.  One  thing  was  sure. 
It  had  to  be  SSR  and  definitely  uffer  pro\isions 
for  good  of  CW.  It  seemed  like  a  tough  deci- 
sion, but  Benton  Harbor  had  again  come  up 
with  something  which  offered  the  highest  ratio 
of  performance  to  price,  I  therefore  took  the 
plunge  and  ordered  the  new  "SB'  line  and 
waited  impatiently  for  the  goodies  to  arrive. 

Construction 

After  a  somewhat  lengthy  wait  (or  so  it 
seemed)  the  SB-400  finally  arrived*  I  locked 
the  ham-shack  door  and  eagerly  began  to 
piece  it  together.  The  kit  was  completed  in 
slightly  less   than   50  hours. 

Construction  was  simplified  considerably 
through  the  use  of  two  circuit  and  two  terminal 
boards.  The  instruction  book  was  apparently 
well  plannedj  minimizing  difficulty  in  placing 
the   tightly   packed   components.    Heath   even 


supplied  the  solder.  The  finished  product^ 
which  bears  a  faint  resemblance  to  a  high  priced 
Brand  X  was  plugged  in  and  worked  right 
off  the  bat.  Alignment  was  completed  in  ap- 
proximately /s  hour  and  required  only  the  use 
of  a  VTVM  and  rf  probe.  1  did  have  a  little 
difficulty  in  producing  sufficient  drive  near 
28.5  mc  but  resolved  this  by  tightly  dressing 
down  all  of  tlie  coil  leads  in  the  grid  and  plate 
circuits  of  the  6CL6  driver. 

Circuit  Description 

Tlie  transmitter  design  can  be  broken  down 
into  four  separate  systems,  an  exciter,  a  vfo, 
a  heterodyne  oscillator  and  an  amplifying  stage. 
First,  the  LSB,  CW,  and  USB  signals  are  pro- 
duced at  3393,4,  3395.4  and  3396.4  kc.  This 
is  mixed  with  the  variable  frequency  oscillator 
(LMO)  which  operates  between  5  and  5,5  mc, 
Using  a  little  arithmetic  we  find  a  mixer  prod- 
uct varying  between  8.395  and  8.895  mc. 
This  in  turn  is  mixed  with  a  signal  from  an- 
other crystal  controlled  oscillator  to  produce 
the  desired  transmitting  frequency.  The  signal 
is  finally  amplified  through  a  6CL6  driving  a 
pair  of  AB,  6146s,  We  end  up  with  full  80^10 
meter  coverage,  (all  crystals  supplied,  gentle- 
men) with  approximately  100  watts  output. 

The  circuit  design  also  features  such  im- 
portant  items  as  an  automatic  level  control 
(ALC)  system.  This  allows  a  higher  level  of 
talk  power  without  risking  attendant  flat-top- 
ping and  distortion.  It  increases  one*s  signal 
effectiveness  considerably.  In  addition,  an  audi- 
ble sidetone  is  generated  in  the  CW  function 
to  allow  for  self  monitoring.  This  also  trips 
the  VOX  system  allowing  for  semi-break-in 
keying.  In  the  SSB  position,  one  has  the  choice 
of  push  to  talk  or  straight  VOX  operation.  The 
antenna  changeover  relay  is  built  in,  although 
pro\  isions  for  an  external  changeover  are  there 
for  those  who  prefer  it*  The  power  supply 
makes  good  use  of  tiny  semiconductor  rectifiers. 
Separate  medium  and  high  voltage  windings 
eliminate  the  need  for  power  robbing  dropping 
resistors  and  voltage  regulators  on  the  6146 
screens. 

Operating  Performance 

After  using  the  rig  for  a  little  while,  one 
gets  used  to  it  and  wonders  **what  else  can 
they  possibly  come  out  with?".  I  have  used  the 
SB-400  with  a  Drake  2B  and  more  recentl> ,  the 
companion  SB-300  receiver.  The  transmitter 
is  a  dead  niiiTor  image  of  the  latter,  I  have 
operated  it  in  both  the  transceive  and  separate 
transmit/receive  functions.  All  one  has  to  do 
is  change  a  couple  of  cables,  which  takes  no 


64 


73  MAGAZINE 


time  at  all  and  adds  great  versatility  to  the 
line,  Tuneup  amounts  to  resonating  the  driver 
and  final  and  choosing  the  desired  mode.  The 
CW  signal  is  removed  one  kc  from  the  USB 
frequency.  Thereforej  in  the  transceive  posi- 
tion, one  tunes  in  the  desired  CW  note  at  1 
kc,  which  centers  it  in  tlie  receiver  400  cycle 
band  pass.  This  places  the  transmitter  on  dead 
zero  beat  The  meter  is  switchable  between 
grid  and  plate  current^  plate  voltage  and  rela* 
tive  power  output. 

Reports  on  distortion ,  signal  w^dth  and  side- 
band and  carrier  suppression  have  been  ex- 
cellent. There  is  no  frequency  drift  that  I  have 
been  able  to  detect,  even  from  a  cold  start.  My 
own  scope  measurements  have  confirmed  the 
very  fine  comments  on  signal  quality*  To  sum 
it  upj  gang,  it  would  be  mighty  tough  to  beat 
tliis  deal  at  twice  the  price  of  $323. 


Letter 


Dear  Wayne: 

For   these    past    eleven    months    IVc    been    reading    and 
quieUy    checking    your    eflforts    on    bclialf    of    the    General 
licensees,  and    yotir   healthy  opposition   to   the    QRM   from 
QST    headquarters-    Your   July    appraisal    of    your    efforts 
seemed  to  reflect  a  sense  of  di&couragement  and   defensive 
thinking.     I    hope    I    read    this    incorrectly,    Wayne.     Per* 
haps  the  amatenr  body  has  not  responded  as  readily   and 
as    freely    as    you    had    anlictpated.    Many    arc    more    than 
ready    to    gtvt    lip    service^    WajTie,    but    cash    is    another 
matten    It's   pretty   hard,    in  a   lot   of   cases,    to   let   go   of 
the   ten   bucks   for    the    loAR,    or    even    for    shoes    for   the 
kids,  for  that  matter.   There  seem   to   be  many  hams   who 
just   aren't    in    a    position    to    send    ten    doUars.    Would    it 
be  wise  to  appeal   for  lesser  amounts?   My  membership   in 
the  ARRL  expired  on  January  1  this  year,  and  I  did  not 
renew    it   on   the   grounds    that    I    did    not   want    the   crew 
at   the   ARRL    to    interpret   my   renewal    and    subscription 
to    QST    as   a   ^*yes"    vote    on    all    the    crackpot    or    insane 
proposals  they  could   dream   up,   and   appealed    to   them   to 
instill    a    bit    of    democracy    in    the    organization    by    sub- 
mitting serious  questions  to  a  vote  of  membership,   I   got 
the  standard  reply  of   *'If   a   republicati    form   of   govern- 
ment  is  good  enough   for  America.,   tt  is   good  enough   for 
the  ARRL."    Perhaps  I'm  wrong,  and  you're   w*rong,  and 
those    who    take    the    position    we   have    taken    are    wrong, 
but   I    cannot   help    but    wonder.    The   ego   that    makes    for 
disregard   of   the   opinions   of   the   membership    of   a    group 
can    only    lead    to    revolution    by    the    members,    and    the 
ARRL   does   not    have   the   means    of    control    to    suppress 
an    uprising.    I    should    say   also,    that    not    all    hams    are 
members,  and  not  all  hams  care.  To  many  hams,  the  final 
disposition  of  the  ham  bands  is  not   of  great   importance, 
Haui    radio    is    still    a    hobby,    as    it    should    be,    and    not 
a  way  of  life.   I'm  afraid  to  continue,   Wayne,  to  write   m 
this   vein,   as   it   only   leads    to   a   reflection  on    injustice  as 
it  seems  to  be  practiced  by  the  government  of  the  ARRL, 
Tlie  upshot  of  all  this  writing  is  that,  enclosed,  find   two 
checks:  one  for  the  renewal  of  73,  and  the  other  for  my 
loAR   membership.    I    was   going  to    send   you   money    for 
the   QST   magazine  too,   but    I*ni   still    mad    at    them,    but 
leaning    toward    rejoining    ao    I    can    vote   against    the    di- 
rector,   although    what    good    that    would    do,    I'm    at    all 
sure. 

At  any  rate,  Wayne,  I  am  only  one  of  many  who 
hope  you  can  be  successful  in  your  fight  for  justice — ' 
justice  without  discrimination   for  or  against  apy  amateur. 

Richard  C.  Mack,  K0IVD 


Model  B-24 

Mfa|f-ProdiH:t  t  tifn«- proved  B-24 

4'bdfMj  ofhterma  conibifie^  monlrnurn 
efficiency  and  miri'iaigrtiatkMi  to 
provide  hami  w  I  Hi  on  CKcelJent  antefinct 
wK^ro  space  nnyj*  be  COnsrdcred* 

Like  all  Mini- Products  onlennaSf  tha 
B^14  employi  "MglMple  Hat'^ 
looding  for  maKimurTi  efficiency. 
TV  tQtor  odequale;  Feed  Hne,  5Q  ohm 
e&QUi  SWR  1^;1. 
Amofeur  Net 


Witlr  for  datQ  en  rh«  B-24  and 
flUiff  fomp^cl  ent«<ifiiii: 

*  M«i|«|  5-4010—40  and  T0  M. 

r^  •;W*<t*l  C-4— Cook  Verljltfll 
^      ini>  rediolf  J  6, 10,  15.3^M, 

N«f  $34.91 


*S9.« 


mm  wiST  ig*h  stueet  »  erie,  penhsyivanta 


S.t*t  fOi'' 


CF  <wd*f  difi^ti  fftus  igcit^y 


DOW-KEY 


DK2-60B 

NEW  COAXIAL 
TRANSFER  SWITCH 


1^ 


A  DPDT  unit  internally  connMted  Tn 
the  dt-enirgized  position,  ideal  for 
swrtchinff  In  and  out  a  power  amplifier 
bftween     an     exciter     and     an     antenna. 

I  kw  power  rating  to  500  me:  VSWR 
LI 5:1  to  500  mm  Isolation  60  db  # 
I  mt:  Air  standnrd  AC  and  DC  coil 
voltages    avaiiablfl. 


See    your 
write; 


dealer    for    catalog    ttieet    or 


DK2^G0B  with 
UKF  Connec- 
tors SI  9,00 

D  K2-60B-2C 
with  UHF  Con- 
n e  cto  r  and 
DPDT  auxifr- 
ary    contact 

S20.9S 
(BNC.  TNC,  n 
and  C  sItBlitly 
higher) 


DOW  KEY  CO..  Thief  River  Falfs,  Minn. 
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TRANSTENNA  102A 


I  mSCLECTQI  SICOID  Tl  MSKE  kU  k  T  I  SilTCM  KIM  CSHFfcUlON 


Pat.  Pndf.  USA.  &  Caiudd  MODEL    1  02 A 


m 


^  45     (Add  $i  f  or  Si  de(  one 
—  cJtber  fnodd) 
1 5  DAY  TRIAL 
Return  For  Full  Refund   If 
You    Bum    It   Out   Or  Ar« 
Not  FULLY  PLEASED 


Improved  ia2A  Ad^uslablis  Mute  Orcuf 
Br^^jlki  Anv  Xnttr-Rcvr  Between  Dots  & 
D^iihca  Without  Clicks.  lni|iroved  Semi* 
conductor  Tlirou^h-Poftitiari  Switch 
Switchet  RcfT  Direct tjT  to  Antenna 
fer  Untr  Gain  &-W  Mtri. 

1t2S,  iSS.OOBke  lOZA eic, fcrr.  tminm 


■  Sid.  cDJiK  ceiJ^cr 
(xmtr  Id  leedline) 
«N»TVUr 

Suc^  out 

•  30  DB  Min.  Cain 
(lO'SOrtitrfl) 

•  No  Etf  eel  on 
TranttniAsion 


*  Monilored 

switcMnf 

*  Fidl  Lef  aI 

•  Burnout 
Proof 

•  CW  Sidetwie 
(oplional) 


Wfiie  for  Free  Literature 

■  ■^■-wEA  31  Myrtle  AvenuA 

FiCHTEft  Cei^w  €roTe,  N.  L 

ELECTROKICS  Tel:  Cfjiler  9-«4]£ 
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Save 
Ten? 


Paul    Franson    WA4HWH 
Wayne    Green    W2NSD 


During  these  long  days  of  the  quiet  sun  our 
poor  old  ten  meter  band  will  be,  for  the  most 
part,  a  mighty  dead  place.  A  lack  of  activity 
on  any  band  is  bad  news  for  us,  and  one  like 
ten  is  particularly  bad  becauNe  it  is  so  desira- 
ble to  others.  Perhaps  we  can  do  something  to 
bring  it  back  to  life. 

With  the  release  of  the  new  CB  regulations 
there  is  likely  to  be  quite  a  number  of  CB 
rigs  floating  around*  Wliy  not  put  these  to  work 
on  ten  meters?  This  would  not  only  proxade  a 
good  use  for  presently  unused  CB  rigs,  but 
would  do  a  lot  toward  sparking  activity  on  ten, 

I  propose  a  national  calling  frequency  of 
28.600  mc.  Let's  call  this  Channel  A,  I  pro- 
pose working  channels  of  28,65  and  28.7  mc. 
Channels  B  &  C,  Most  CB  rigs  wOl  cover  these 
frequenci^  with  just  a  little  retuning.  Those 
with  continuous  tuning  receiv^ers  can  be  re- 
tuned  simply.  Crystal  controlled  recei\^ers  aren't 
much  more  of  a  problem* 

IVe  written  to  all  CB  manufacturers  telling 
them  of  my  plan.  Many  answered  and  these 
are  listed  here  along  with  any  important  com- 
ments or  suggestions  that  they  may  have  made. 


Many  of  the  CB  sets  can  be  souped  up  to 
10  more  watts.  111  be  interested  in  any  ideas 
diat  can  be  passed  along  on  this,  Also^  if  any- 
one has  any  particular  trouble  and  contjurrs  it, 
I  am  sure  that  all  other  owners  of  that  type 
set  would  want  to  know  what  to  do. 

Since  all  of  the  CB  rigs  are  crystal  controlled, 
tliere  is  the  problem  of  crystals.  Fortunately 
at  least  two  of  the  crystal  companies  are  will- 
ing to  go  along  with  our  plan  and  have  agreed 
to  make  crystals  available  for  Channels  A,  B, 
and  C.  Texas  Crystals  wiO  send  you  a  crystal 
for  any  of  these  chamiels  for  $2.95  postpaid. 
Be  sure  to  specify  what  model  and  make  of  rig 
it  is  for.  Write  to  Texas  Crystals,  1001  Crystal 
Driv^e,  Fort  Mvers,  Florida.  International  Civs- 
tals  wiU  supply  their  *01%  tolerance  crystals  out 
of  stock  for  $4.40  for  the  fundamental  t\'pe 
crystals  and  $3.30  for  the  overtone  tjpe*  Youll 
have  to  check  and  see  wiiich  type  your  rig 
uses.  If  the  frequency  stamped  on  the  top  of 
the  crystals  is  in  the  8-14  mc  range  you  can  be 
reasonably  sure  that  it  uses  fundamental  crys- 
tals. Write  to  International  Crystal,  18  North 
Lee,  Oklahoma  City^  Oklahoma. 

Since  Channels  A  and  C  are  on  even  100  kc 
points  there  should  be  little  problem  in  getting 
ever\'one  adjusted  right  on  the  channels.  The 
crystals  can  be  padded  onto  frequency  when 
vou  find  someone  \\  ith  a  100  kc  standard, 

■I 

Since  FCC  is  cracking  down  on  the  CB 
hobbyists  we  may  shortly  have  an  influx  of  two 
things  into  our  hobby:  used  CB  gear  at  bargain 
prices  and  used  CB'ers  trying  to  become  hams. 
Both  can  help  amateur  radio.  Proper  instmc- 
tion  from  old  hams  in  the  art  and  attitudes  of 
amateur  radio  can  help  produce  new  hams  who 
are  neither  ignorant  nor  indifferent  lids.  Help 
them  become  hams  and  you  can  shape  their 
interests  and  actions.  Ignore  them  and  they 
will  get  their  tickets  anyway^  but  we  may  be 
treated  to  '10-4V'  on  six  meters. 

No   matter   how  the   CB'ers   turn   out,   we 
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SETS  DX  CONTEST  RECORD 

WITH  CUBEX  MK  III  QUAD 

With  your  antenna  I  made  the  highest  score  ever  made  .  .  . 
In  the  ARRL  1959  DX  Contest  ...  has  not  been  matched 
since.  (2/16/62)  A.  W.  Hingle  K6UOM  (ex-W4FVR) 

Famoos  CUBEX  MK  1 1 !    3  BAND  QUAD  gives  you  3  full  size,  ""*' 

full  efficiency  beam  antennas  with  separate  full  wove  driven      /^°i"     j^jo 
elenrtents  on  eoch  bond  in  half  the  space  required  by  a  3  el,  std. mkiii 
20  mtr.  beann.  *««•'       **'-S0 

See  Article  —  "How  DX  Kings  Rote  Antennos,"  OST,  Jon. 
1964  Issue,  pg.  75. 


freia     iUSfi 


CUBEX  COMPANY  P-O.  Box  732  Altadena,  California ^^|g 
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should  receive  a  boon  iii  equipineiit.  Most  CB 
transceivers  are  well  built,  well  designed  and 
modem.  (They  should  be-  For  the  past  few 
years,  manufacturers  who  used  to  concentrate 
on  ham  equipment  have  been  chasing  the  pot 
of  green  at  the  bottom  of  the  CB  rainbow,) 
Most  CB  tiansceivers  can  be  easily  adapted  to 
ham  use  on  10  meters.  They  can  pro\ide  a 
cheap  reliable  source  of  equipaient  for  local 
rag  chewing,  mobile  use  and  emergency  nets* 
Many  of  the  rigs  are  crystal  controlled  in 
receive  (all  are  in  ti'ansmit,  of  course).  This 
may  seem  a  handicap  at  first,  but  it  is  an 
advantage  for  the  applications  dcseribed  above. 
Virtually  all  CB  rigs  include  squelch  so  you 
can  leave  the  receiver  on  widi  the  squelch 
turned  down.  If  anyone  comes  on,  youVe  al- 
ready on  frequency  so  there's  httle  possibiHty 
of  missing  tliem.  Obviously,  everyone  must 
monitor  the  same  frequency  to  make  this  work. 
We  suggest  28.6  mc  (chaimel  A)  as  the  pri- 
mary freqtiency  for  monitoring.  This  fre- 
quency is  low  enough  so  that  most  CB  rigs 
wall  reach  it  \\ith  no  trouble.  In  many  areas 
more  frequencies  will  be  needed.  28.65  (B), 
28 J  (C)  would  make  good  secondary  chan- 
nels. 

There  is  a  temptation  to  go  farther  up  the 
band,  but  these  three  channels  should  provide 
enough  frequencies  for  a  starter.  In  addition, 
they  are  spread  out  over  oiily  100  kc.  The  CB 
band  is  290  kc  wide,  so  yoxi  should  be  able  to 
jump  from  channel  to  channel  without  touch- 
ing the  internal  adjustments.  However,  make 
sure  that  the  receiver  is  left  on  channel  A  for 
monitoring  when  the  rig  is  not  in  use.  When 
you  want  to  make  a  contact,  you  can  call  on  A, 
than  switch  to  another  channel  if  desired. 

Use  of  these  CB  transceivers  should  provide 
us  with  a  httle  more  activity  on  10  meters  and 
help  keep  down  the  QRM  on  75.  There  is 
usually  nothing  to  the  modifications  necessary 
to  get  on  10.  For  crystal  controlled  receivers, 
new  crystals  and  a  slight  retuning  is  all  that 
should  be  necessary.  It  might  be  necessary^  to 
remove  a  turn  of  wire  or  reduce  a  capacitor 
in  some  cases.  It  may  even  be  possible  to  make 
the  receiver  tune  continuously  by  plugging  a 
tuned  circuit  in  a  receiver  crystal  socket.  Tun- 
able receivers  will  requiie  a  little  juggling  of 
adjustments  in  the  front  end.  Transmitters  are 
even  easier  to  adjust*  Plug  in  a  new  crystal, 
retune  tlie  final  and  you  should  be  in  business. 

If  you  are  interested  in  this  we  might  just 
bring  activity  back  to  ten  meters,  provide  con- 
siderable activity-  for  clubs,  and  make  mobiling 
around  the  country  a  lot  more  fun.  How^  about 
it?  Will  we  be  seeing  >  ou  on  Channel  A? 

(Turn   page) 


CRYSTALS  FOR 


CHANNEL 


f.- 


1** 


Most  CB  rigs  can  easily  be  retuned 
for  ten  meter  operation. 

Channel  A  will  help  bring  activity 
back  to  ten  meters. 

Put  your  CB  rig  on  Channel  A  with 
a  Texas  Crystol. 


Texas  Crystals  is  making  special 
crystols  for  oil  popular  makes  of 
CB  rigs  so  they  can  operate  on: 

CHANNEL  A . . .  28.60  mc 
CHANNEL  B  . . .  28.65  mc 
CHANNEL  C  . . .  28.70  mc 


ese  crystals  would  normally  sell 
for  $3.85,  however,  in  the  interests 
of  encouraging  octfvity  on  these 
channels,  we  are  making  them  avail- 
able for  only: 


$2.95  postpaid 


When  ordering  please  specify  channel 
and  make  and  model  of  CB  rig  you  are 
using  so  we  can  match  the  crystat  to 
your  particular  rig. 

ORDER   DIRECT  from: 


TEXAS  CRYSTALS, 

1000   Crystal   Drive, 
Fort  Myers,    Florida 


SEPTEMBER  1964 
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(Sove  $10  continued) 

The  following  manufacturers  have  irjdicated 
that  their  equipment  will  operate  on  28*6  mc. 
Unless  otherwise  indicated,  the  only  changes 
required  are  new  cr>^stals  and  retuning  of  the 
coils  in  the  rf  stages  of  the  transmitter  and 
receiver. 

Browning  Labs  R-27  Receiver,  Replace  first  osc,  crystal 
with   ^  ^3   mc   3rd   overtone   crystal. 

S-23   Transmitter.    Use   3rd  overtone   28.6   mc   mmiature 
wire-m    crystal,    Drake    M-S06*    Use    6235    kc    crystal, 
Drake    M-523.    Use    23.960    3rd    overtone    wire-m    and 
24.41  S   mc   fundamental. 

ex  A.    F 1  eet    Courier* 

General  Radiotelephone  Company  MC6.  Receive  crystal 
is  28.6  mc  minus  452.1  kc  in  3rd  overtone*  Transmit 
crystal   is    14.3    mc   finidamental. 

Hallicraftera  CB-3A.  CB-5  and  CB7.  CR-23U  crystals. 
Transmitter  is   28.6   mc.    Receiver   is   23.6    mc   plus    the 


if  of  the  unit,  Hallicrafters  makes  a  kit  to  make  the 
CB'3A    or    CB-?    recei^'^er    tunable. 

Hallmark    Instruments    Model    512, 

Heath  Company  All  models.  Transmitter  uses  3  rd  over- 
tone  crystal.    Receive  crystal   is   455    kc   hi(^her. 

Maxwell  Electronics  Radiocom  transceivers.  Transmit  fre- 
quency is  2S,Cj  mc.  Receive  frequency  b  455  kc  above 
23.6    mc* 

Polytronics  Labs  PC  "N",  Polycom  also  makes  a  10 
meter  version  for  CD  use.  They  sell  a  continuous  tuning 
attachment   for   receive^   the   Poly   Tuner. 

Radio  Electronics  Designs  Model  10/2.  Transmit  crystal  is 
28.6  mc  divided  by  three.  Receive  crystal  is  third  over- 
tone 455  kc  below  28.6  mc. 

Tram  Electronics  Receive:  Replace  31.5  nic  crystal  with 
33.3  mc  parallel  resonant  3rd  overtone  crystal.  Use  a 
4?00  kc  crystal  in  receive  socket.  Transmit  cry*^tal  Is 
14.3   mc. 

Utica  Communications  MC  27*  Transmit  crystal  is  3rd 
overtone.   Receive   crystal   is   1680  kc   above   2S.6   mc. 

Vanguard  Electronics  Labs  Mark  1  and  Mark  2. 

Vocaline    Company    Model    ED-278, 

Webster    Manufacturing    Company    Models   440  and   412. 


SB  10 


the  ARC-2 


Bob     Street     W6PDD 
1543    Los    Altos    Dr. 

Burlingame;  Calif. 


Recently  there  has  been  quite  a  bit  of  ac- 
tivity over  the  ARC2  Transceiver.  I  have  one 
more  to  add  to  the  ARC 2  field. 

The  conversion  of  the  ARC2  is  for  SSB  use 
as  well  as  AM  and  CW,  The  conversion  is  not 
difficult  and  shonid  not  take  more  than  a  few 
hours. 

The  conversion  consists  of  biasing  the  final 
stage  to  class  ABl,  breaking  the  dri\e  lead  to 
the  grids  of  the  finak  installing  two  BNC  coax 
connectors  for  the  drive  leads,  and  grounding 
the  output  of  the  receiver  during  transmit 
periods  to  prevent  feed  back  and  VOX  lock  up. 

The  change  of  operation  from  AM,  SSB,  CW 
or  Cal,  is  controlled  by  the  function  switch. 
The  old  position  marked  MCW  now  performs 
the  side  band  functions  in  conjunction  with 
some  of  the  existing  relays  with  shght  wiring 
modifications, 

1-  Rear  section  of  MOD  PA  compartment:  At 
the  rear  panel  next  to  the  rear  modulator 
tube  mount  two  BNC  type  coax  connec- 
tors. These  comiectors  will  be  used  for  a 
break  in  the  drive,  where  the  SB  10  will  be 
tied  in,  or  a  short  piece  of  RG58  with  ap- 
propriate connectors  for  class  C  operation 
ior  phone  or  CW  use. 


2. 


Mount  these  connectors  near  the  base  of  the 
tube,  be  sure  they  clear  the  snap  lock 
for  the  tube. 

Drill  a  %  inch  hole  between  tiie  modulator 
tubes  for  tlie  coax  leads  from  the  BNC 
connectors.  Be  sure  not  to  drill  through  the 
existing  wiring  on  the  bottom  side  of  this 
section. 

Drill  another  %  inch  hole  betweai  the  PA 
tubes,  this  hole  will  accomodate  the 
wiring  for  the  bias  switching  for  the  PA 
tubes. 

Make  a  small  mounting  bracket  for  a  pair 
of  OB 2  regulator  tubes  and  mount  it  in 
front  of  the  front  generator  bracket. 

Make  a  wooden  mounting  plate  for  a  22J2 
volt  battery.  The  mount  will  fit  into  tlie 
front  generator  bracket  and  be  secured  by 
the  tightening  screw  on  the  bracket 
Ground  the  positive  end  of  the  battery, 
negative  is  bias. 

At  relay  K107,  AM-MCW  relay  location: 

a)  Remove  wire  No,  26 A2  from  No,  2  of 

relay.  Remove  wire  No.  63A1  from  No.  1 

of  relay.  Tic  these  two  wires,   No.   26 A2 

and  63A1  together,  solder,  tape,  and  tuck 
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them  into  the  harness. 
Remove  wire  No.  25 Al  from  No,  3  tape 

and  tuck  this  wire  into  the  harness. 
Diseormect  wire  No.  83 A 1  from  No.  4,  and 

wire  No*  16A1  with  No,  16A2  from  No.  5* 

a)  Tie  Nos,  25A1,  83A1  and  ieA2  together 
solder,  tape^  and  tuck  them  into  the  har- 
ness, 

b)  Run  a  wire  from  No.  1  of  the  relay  to 
ground.  Run  a  wire  from  No*  2  to  the 
ground  end  of  the  bias  resistor,  RIOS,  a 
15K  in  the  final  compaitnient  near  the 
front.  Remove  the  ground  strap  from  the 
ground  end  of  R108, 

Run  a  wire  from  No.  3  of  the  relay  into  the 
generator  compartment  for  the  bias  sup- 
ply, tie  it  to  the  negative  22jiV,  The  above 
changes  modify  K107,  to  AM,  SSB  mode 
selection  under  control  of  the  function 
switch  SI  15,  a  real  dog  to  get  to.  One 
modification  must  be  made  on  this  switch. 

3-  Run  a  wire  from  the  anode  end  of  the  VR 
tube  string  to  R109.  Tie  the  wire  to  the 
end  of  R109  farthest  from  tlie  rear  of  the 
chassis,  the  end  near  the  feed  through 
insulator  for  die  plate  of  VI 22  the  rear 
modulator  tube. 
Run  a  wire  from  the  cathode  end  of  the 
VR  sti'ing  to  No.  5  of  K107,  and  a  ground 
to  No*  6.  This  connects  the  regular  tubes 
in  the  screen  grid  circuit  for  linear  opera- 
tion* 

4,  At  K105  kej/ing  and  receiver  disabHiig  re- 
lay: On  No,  8,  wiie  No,  29 Al,  disconnect 
and  tape  this  wire  back- 
Run  a  wire  from  No.  8,  the  side  of  the  relay 
coil  that  is  to  be  keyed,  to  K102.  K102  is 
the  second  relay  from  the  front  right 
chassis  near  the  top.  Run  the  wire  to  the 
coil  contact  tliat  is  easiest  to  reach.  K105 
relay  operation  wiU  ground  the  output  of 
the  receiver  during  transmit. 
Remove  wires  No.  27A1,  27A2  and  15A2 
from  4  and  5  of  K105.  Tie  these  wires  to- 
gether solder,  tape  and  tuck  them  behind 
the  relay  coil.  These  wires  pro\ide  the 
keying  path  from  the  key  and  mike  jacks. 
At  SIId  the  functions  switch:  Section  "A" 
of  tliis  switch,  section  nearest  the  front 
panel.  No,  9  is  strapped  to  No,  10.  Strap 
No.  8  to  No.  9.  This  ^vill  turn  on  the  bfo 
in  SSB  fimction  position. 


NEW  STORE   HOURS 

Spencer  Amateur  Radio 

145    Main    Sf.  Spencer,    Mass, 

1PM   to   9PM   Mon^-Fri.         IPM   fro   5;30   Sot, 

All   leading  brands.  Time   payments,   Trade-ins   etc. 
WllTX  (Indian  take  an  ex-lax)  KIHDM 


BUILD  A  TV  CAMERA!! 

£»fERIESCE     THE     FUN    OF    HAM    IIADIO  S    NEWEST     FRONTIER 


Sew  low  C051  V  1*1  icon  f*>cus  &  deflGcUftn  coils  noir  make  it 
poaaiblo  id  construct  j^our  own  t^ud^l  priced  TT  cum  era.  K:i<  h 
1^11  Idl  comes  complete  vrlth  a^Hcmbly  tfistructloiis  plus  an 
"eafly-to*biiIld''  5  tube  camera  scheinatle.  Complete  kit  onl>' 
$10.90*   Postpaid   dcliie^   In  U^   S,    and  Canada. 

Send  10c  in  coin  for  further  Information* 

ATV  RESEARCH,  Box  396,  South  Sioux  City,  Nebraska 


ACHTUNG   75A-4   USERS 

A  Collins  NoJse  Blanker  Installed  in  your  7SA-4  will 
extensively  reduce  ignition  and  other  noise  up  to  5000 
pulses   per   second. 

New  Collins  136C'I  noise  blankers  with  simple  installa- 
tion,  reg^idar   net   $124   now   only   $49    while   they   last* 

Richord  E,  Mann,  7205  Center  Drive,  Des  Moines,  iowQ 


LOOKING?  SHOPPING?  TRADING? 
TRYING   TO   SAVE   MONEY? 

Write  Bob  Graham  for  Special   Deals  an  New  and  Re- 
conditioned  used  gear.   Cash  or  Budget. 

Groham    Radio 

Dept.  C,p  Reading,  Mass.  Tel;  944-4000* 


GUARANTEED        RECONDITIONED 

HAM    GEAR 


Phofw:   {415} 
m   2-5757 


Vh RITE  NOW 
FOR  MONTHLY 
FLYER- 


999  HOWARD  AVE-BURLTNGAME,  CAU 


ELIMINATE   MOBILE   VIBRATOR   NOISE 

Hevoliitiiinary  (Ivvice  oiitmodos  nolte-creating  vi  lira  lor.  Com- 
pletely translsLurlzed  unit  plugs  directly  into  vibrator  aoekot. 
Xo  moving  pariK,  Smaller  than  vibrator.  12  rolts,  Neg,  Gncl. 
Xot  a  kit.  Comes  coiftplttely  enraiieJ,  wired,  ready  to  plug  In, 
State  wliethc  pin  one  on  vlhratftr  Micls^et  ii  positive  or  grottriiJoil. 
Or,  send  Echemallc  which  we  will  return.  SI 2.95  PPD. — $5.00 
deposit  on  all  C.O.D.  orders 

Tel-Trof   Systems 

2180  Bronx  Park  East  Bronx,  New  York  10462 


TV  CAMERA 

We  bate  the  lowest  priced  and  eomt^lete  at^K^k  of  ill  mmponenu 
for  making  your  otm  Ham  TV  or  closed  circuit  TV  camera 
plus  exclu^iire  TANCUARD  printed  ctrculta  and  incredibly 
low  prices  on  Fi.S  lens  with  fafuslng  mmints.  Comulet©  ready- 
to-oporijte  cameras  also  available  at  the  lowest  prices  you'll 
ever  firjd* 

Fof  more  information,  price  Ilst<  tnd  photon, 
send  10c  cola  or  stempi, 

VANGUARD  ELECTRONICS  LABS,  Dept.  H-9 
190-48 — 99fh  Ave.  Hollis,  N.  Y.  11423 


OJI  QSO  K*oorc3la 

r 

- 

r 

W1HOZ 

rrl 

r,.\2^^,:^.- 

NUMfilfi 

¥  mumttl      NUMBER  Of  ( 

XJ1JMTB5S 

DX       CHASERS 

HEAVY  8X10  QSO  RECORDER  rs  BEST 
OX  AWARD  FOR  WALL  SIMPLY  TURN- 
ING SPINNERS  ALWAYS  SHOWS  EXACT 
NUMBER  COUNTRIES  QSOED  AND  QSLED. 

ALSO,  EXPLAINS  DX  CHASING  TO  VISI- 
TORS  AT   A   GLANCE.    $2.50    PPD, 


nAww  mmmQiM   W1HOZ 


ALL     HAMS    UR  CALL  and  name  GOLD  EM* 

BOSSED  ON  HANDSOME  PEN  AND  PENCIL  SET,  IDEAL 
GIFT  FOR  THE  CHIEF  OR  SPECIFY  RED,  BLUE, 
WHITE  OR  BUCK.  REQUEST  SPECIAL  PRICE  ON 
QUANTITIES  WITH  DUPLICATE  LEHERING  FOR 
GROUP  EVENTS.  PRINT  NAME  AND  CALL  CLEARLY. 
PEH  OR  PENCIL  ONLY  $2J5  PRO.     PAIR  $4,50  PPD. 


VJKING   PRODUCTS    dept.  b-3,  ise  so.  main  st.,  orange,  mass. 


SEPTEMBER  7964 
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5.  Grid  Drive  for  Final:  In  tlie  conipartmeut 
under  the  rf  tubes  disconnect  the  coax 
from  pin  No,  5  of  V104,  and  run  it 
through  the  hole  previously  drilled  to  one 
of  the  BNC  connectors. 
From  tlie  other  BNC  connector  run  a  short 
piece  of  RG58  back  to  where  you  dis- 
connected the  above  mentioned  drive 
lead- 
er All  that  is  left  is  to  plug  the  SB  10  to  the  in 
and   out   jacks   turn   on   the   power   and; 


side  band  with  the  ARC2» 
Now  if  someone  can  tell  me  how  to  clean 
up  the  selectivity  of  the  ARC2  without 
adding  an  external  appendage,  something 
that  will  track  the  tuning  111  feel  my  time 
w. isn't  wasted.  The  thing  that  makes  it 
difficult  is  the  variable  if  that  is  tuned 
from  1  to  1.5  Mc  tliroughout  each  band. 
Next  project  for  the  ARC2  is  how  to  key  the 

P^T.O.  for  NBFM  and  RTTY,  that  is  to  do  it 

and  maintain  the  stability. 


Bob    Rooney    W2QCI 
25 1     Price    Street 
Lockport,     New    York 


RF  Hazard 


\^lth  the  possibilit)'  that  one  kilowatt  sta- 
tions may  soon  make  theii"  first  appearance  on 
the  amateur  band  420-450  mc  it  may  be  timely 
to  consider  the  often  discussed  hazard  of  radio 
frequency  radiation  on  the  UHF  bands.  Al- 
though this  subject  has  been  given  consider- 
able study  by  companies  engaged  in  UHF 
commnnicationSj  comparatively  little  has  been 
learned  as  to  hov^  much  radio  radiation  actuallv 
constitutes  a  hazard.  We  are  reminded  how- 
ever, til  at  a  hazard  does  exist  by  frequent  news 
of  injury  to  technicians  working  with  high 
power  radar  transmitters. 

Nor  is  this  hazard  restricted  to  the  micro- 
wave range,  A  rather  recent  study  conducted 
by  Dr.  Pearee  Bailey  of  the  National  Institute 
of    Health    indicates    that    o\*er    ten    monkevs 


!      t     «      S     j 


Distance  of  dangerous  rf  fields  as  a  function 
of  ERP. 


have  been  killed  from  less  than  five  minutes 
exposure  to  relatively  low  power  radiation  in 
the  range  380-390  mc.  Radiation  is  measured 
(in  this  case)  in  watts/  sq  cm  with  the  fol- 
lowing levels  generally  considered  as  reference 
values. 

0,01  watt/  sq  cm  is  representative  of  the 
radiation  level  in  a  typical  radar  room.  It  is 
considered  a  safe  value  for  da\^-to-da\^  ex- 
posure.  This  value  is  equivalent  to  60  volts/ 
meten 

0.1  watt/  sq  cm  is  considered  safe  for  only 
limited  exposures  of  a  few  hours.  It  is  equiva- 
lent to  190  volts/meter.  At  this  level  the  blood 
does  not  provide  adequate  cooling  for  the 
heat  created  by  the  radiation.  This  level  must 
be  regarded  as  dangerous, 

1.0  watt/  sq  cm  is  an  extremely  dangerous 
level  of  radiation  for  all  but  momentary  ex- 
posures* This  is  equivalent  to  600  volts/meter. 
Extended  exposure  wiU  very  likely  cause  brain 
damage  at  UHF. 

Now  let's  consider  some  of  the  cases  that 
may  occur  at  amateur  stations  operating  in  the 
band  420-450  mc  if  the  FCC  grants  final  ap- 
proval to  the  1  kw  power  limit  on  this  band. 
An  example  of  the  maximum  power  station  on 
420  mc  is  the  case  of  a  transmitter  delivering 
500  watts  to  a  stacked  anay  with  a  gain  of 
19  db-  This  works  out  to  be  an  antenna  gain 
of  79,  (Antenna  gain  =  anti  log  of  db  gain/lO) . 
To  find  the  effective  radiated  power  (ERP) 
we  multiply  the  power  input  to  the  antenna 
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by  the  gaiii  which  results  in  39,500  watts 
ERF  for  this  station  in  the  forward  direction 
of  the  beam,  The  problem  now  is  to  calculate 
at  what  distances  the  values  of  0.01,  0,1,  and 
1.0  watt/  sq  cm  will  occur  from  an  antenna 
radiating  39,500  watts  ERP.  For  this,  a  handy 
formula  has  been  derived  which  can  be  sum- 
marized as  follows; 

0.01  watt/sq  cm  occurs  at  (12.1  times  the 
square  root  of  the  ERP  in  kw)   feet. 

0,1  watt/sq  cm  occurs  at  (3.82  times  the 
square  root  of  the  ERP  in  kw)  feet 

LO  watt/sq  cm  occurs  at  (1.21  limes  the 
square  root  of  the  ERP  in  kw)  feet. 

Substituting  our  value  of  39,5  kw  ERP 
we  find  that  0.01,  0.1,  and  1-0  watts/sq  cm 
will  occur  at  76;0,  24.0,  and  7.6  feet  respec- 
ti^  ely.  From  the  foregoing  it  can  be  concluded 
that  working  near  a  beam  delivering  39.5  kw 
ERP  can  be  quite  dangerous.  If  beam  adjust- 
ments are  being  made  from  a  rooftop  or  from 
a  tower^  it  is  therefore  advisable  that  the  ad- 
juster  retire  to  ground  level  when  the  trans- 
mitter is  energized. 

Now  let's  consider  a  more  t>'pical  case  of  the 
serious  420  mc  operator  who  only  runs  medium 
power.  This  would  be  in  the  range  of  3,700 
watts  ERP.  Such  power  would  be  radiated  by  a 
transmitter  delivering  150  watts  to  a  8  over 
8  stacked  array  with  a  14  db  gain.  In  this 
case,  the  danger  levels  of  0.1  and  1.0  watts/sq 
cm  exist  at  7.41  and  2.35  feet  respectively 
from  the  front  of  the  beam.  Still  powerful 
enough  to  keep  5  our  distance  when  the  trans- 
mitter is  energized. 

Finally  we  consider  the  case  of  the  low 
power  station.  This  station  delivers  25  watts 
to  an  antenna  with  11  db  gain.  This  results  in 
315  watts  ERP.  The  OJ  and  1  watt/sq  cm 
fields  appear  respectively  at  2*14  and  .678 
feet  from  the  forward  direction  of  the  antenna. 
Even  at  this  level  it  is  best  to  back  off  the 
antenna  when  power  is  applied. 

When  working  with  tliese  reference  levels 
of  radiation  we  should  consider  two  important 
factors.  The  first  is  that  our  calculated  values 
apply  only  to  the  forward  beam  direction  in 
the  same  plane  as  the  boom  of  the  beam.  In 
any  other  direction  the  radiation  will  naturally 
be  reduced.  Our  second  consideration  is  the 
very  liigh  attenuation  of  L  HF  signals  b>  ob- 
stacles. For  example,  a  brick  wall  will  reduce 
a  UHF  signal  at  least  10  db  and  this  would 
probably  reduce  the  radiation  to  a  safe  level 
with  any  power  level  the  amateur  would  en- 
counter. This  should  relax  those  who  might  be 
concerned  about  radiation  entering  a  house  in 
the  path  of  the  antenna  heivon. 

It    should    be    realized    that    although    the 


TWOER 
SUPERHET 


MAKE   YOUR 

HEATH  SIXER   OR 
A  SELECTIVE 

No  power  suppfy  changes 
No  cable  changes 
All  circuits  Inside 
original  case 

SIXER  MOD.  KIT  $34,85 

TWOER  MOD.  m        $29.50 

[incl.  illustrated  manual] 

LAWRENCE 
ENGINEERING  CO. 

36  LAWRENCE  RD.,  HAMDEN,  CONN.  0651  8 


CONVERTER  SALE 

Stw    inof1«l    larlei    300    vrtlh    3    THF    traiiibtoTV,    mrwUl.    tnd 

mor«  ihnn  30  high  qualltr  parts.  C^retulXj  asaetnbted  anil 
teilod.  Measures  onlj  3*  i  2%'  x  2".  Ijvw  noise  ami  better 
than  1  mlcroToJt  lensltlfltr.  Mads  In  rsA  and  iuuratHeed. 
ATaJlnl}!«    in    the    following    tnodeh    for    12    roLta    L>C: 


Model  Itip^ui  mr. 

300 -A  2«.965-2r255 

300*B  50-51 

300 -r  sir  54 

^OO'D  H4-I48 

300 'K  144-145 

noO-F  M4-T4fl 

300-G  14.0-14.35 

301 -H  5.0   (WWV) 

300-X  Choice    of    1    Input 

.6   &  160   mc      ., . . . 


frea 


OiJipuL  mc, 
1. 0-1, 255 

14-18 
50  54 

-6-1. e 

2S-30 

1.0*1.35 

1.0 

Ac    One    oiutiut 


Net«t    ATI    above    converters    have    a    ttined    R 


MO. 05  ppd. 
no. 95  ppd. 
110.95  Dpd. 
ill. 95  Dpd. 
112,95  ppd. 
■  12.95  ppd. 
;HJ.95  ppd. 
.10.95  ppd. 
freq  beLweon 
$14.95  ppiX 

F,    Stage. 


Order  now  while  prices  are  sfili  low, 

^11  ibore  conrertert  are  i  up  plied  with  3^1otorola  tjpe  connei'torB 
For   two   80-239   conneotors   InsteaiL   aiUI   75<J.    N.Y.C.    realdenti 
add  i%  lales  tax, 

VANGUARD    ELECTRONICS   LABS   Dept.    H-9 

l90-48-99th  Ave.  Hellli  23,  N.  Y. 


Reyco   Multiband   Antenno   Coils 

Trops    for   dipofes    .    «    *    Jiigh    strength    ,    .    .    ntmshifc 
proof   guoronteed    to    handle    a    full    KW. 
Model    KW-40    coils    will,    with    a    108    foot    ontenno, 
provide    operation    on    lO-lS -20-40  80.        $12.50    set. 

For  informotion   on   other   models  write: 

FRED  L  REYNOLDS  W2VS,  492  Ravenswood  Ave., 

Rochester  19,  New  York 


TEST  EQUIPMENT 

TEKTRONIX,  H.P.,  G.R.,  MEASUREMENTS. 
MILITARY  TEST  SETS,  WAVEGUIDES,  ETC. 

BUY— SELL— TRADE:  SEND  FOR  CATALOG 

J»   R.   Tucker,    Box   206,   Garland,   Texas 


Panaramic   Indicator   IP69/ALA-2   See   June   73   for  conver- 
sion data  shipping  wt  18  IbSr  September  special 

$17.50  unused 

RTTY  RELAY  TEST  SET   1-193-B  for  255   etc  $27.50 

Send  seH  addressed  envelope  for  listing 

ARROW  SALES-CHICAGO,   INC, 

2534  S.   MICHIGAN   AVENUE 
CHICAGO    16,    ILLINOIS 
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values  given  for  radiatioB  at  a  distance  are 
quite  accurate,  the  eflFects  they  produce  on 
the  human  body  are  in  part  dependent  on  fre- 
quency and  can  not  be  stated  to  any  large 
degree  of  precision.  At  higher  fiequencies  than 
420  mc  these  effects  are  much  more  serious. 
At  lower  frequencies  the  radiation  is  not  nearly 
as  dangerous.  When  high  gain  antennas  are 
used  it  should  also  be  untlerstood  that  even 
low  power  can  produce  a  high  ERP. 


How  to  Raise  a  Beam 


Because  of  the  many  ''unknowns"  which  still 
exist  in  this  field,  the  amateur  should  always 
be  careful  when  working  \vith  UHF  radiation 
and  allow  a  generous  safet>^  margin, 

.  .  .  W2QCI 

References 

The  American  Radio  Relay  Lpcag^ue,  The  A.E.RX,  An- 
tenna   Book,    West    Hartford,    1955* 

Gihringi  H,  E.,  "Antennas  for  Television  BrQadcast'*  in 
the  NAB  Engineering  Handbook,  ed*  by  A,  Prose 
Walker,    New    York,    1960. 


Fred   Haines  W2RWJ 
123  Roberta  Dr. 
Liverpool,    N.    Y, 


The  ontenna  base  is  a  TV  antenna  tripod 
about  two  feet  talL  Bolt  two  hinged  feet  to 
roof  first,  then  third.  The  dotted  lines  illus- 
trate the  path  of  the  antenna  as  it  is  raised* 
The  storting  pole  is  used  to  lift  the  antenna 
above  the  horizontal,  after  which  two  men 
on  the  wire  can  raise  the  beam. 


After  purcliasing  a  combiBation  six  and  two 
meter  Yagi  last  fall  \v\th  a  rotator  and  assem- 
bling it  on  the  ground,  it  occurred  to  us  that 
some  diflBeulty  might  be  encountered  in  raising 
it  up  on  the  roof  and  placing  it  on  top  of  a 
20  foot  pole.  A  trip  to  the  top  of  the  15  foot 
garage  roof  confirmed  tlie  suspicion.  The  old 
legs  and  also  the  confidence  went  to  pot  at 
this  modest  height,  the  back  yard  sure  looked 
far  away. 

With  blind  determination  however,  we 
forged  aliead  and  placed  the  assembled  beam, 
rotor,  guy  wires,  and  20  foot  pole  in  the  drive- 
way. All  connections  to  the  feed  lines  were 
made  tight  and  sprayed  with  lacquer  and  the 
guy  vnre  eye  bolts  were  screwed  into  the 
house  at  the  proper  points.  The  bottom  of  the 


pole  was  handed  up  to  me  on  the  roof  by  the 
XYL  and  the  plan  was  to  bolt  it  into  the  tri- 
pod base  on  the  roof  and  swing  it  skyward, 
Hal  It  was  impossible!  The  assembly  wouldn't 
budge  an  inch. 

The  VHF  fever  was  biting  pretty  hard 
though  and  a  way  would  be  found  somehow. 
The  accompanying  diagrams  illustrate  the  so- 
lution I  worked  out.  Once  up,  the  beam  was 
over  forty  feet  above  the  average  surrounding 
terrain,  and  this  heiglit  has  been  the  biggest 
factor  in  the  excellent  2  meter  results  I  have 
had  at  W2RWJ.  Others  in  the  vicinity  wth 
higher  power  and  lower  beam  height  have  not 
worked  out  as  well.  The  effort  was  well  worth 
expending. 

.  .  .  W2RWJ 


STARTING     POLE 


SIN    POLE 


Starting  fX>le:  2x2  fir,  12  feet  long  with 
two  mending  plates  bolted  at  top. 
Gin  pole:  2  x  2  frr,  8  feet  long  nailed  to- 
gether as  shown.  Note  spikes  mode  from 
heedless  nails  inserted  in  drilled  holes.  These 
pierce  roof  shingles  to  provide  firm  footing. 
Patch  roof  later  with  two  dabs  of  roofing 
cement. 
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Citizens  Radio 
Rules  Tightened 


S5.00   FREIGHT  ALLOWANCE  ■ 


After  considering  the  more  than  2,500  comments  Eled 
m  Docket  14843,  and  other  related  iniormatioo  before  it^ 
the  Comniissioii  adopted  a  Report  and  Order  amending 
Part  95  (formerly  Part  19)  of  its  riiles  governing  the 
Citizens  Radio  Service^  effective  Nov,  1.  A  major  purpose 
of  the  rale  changes  is  to  clarify  the  permissible  and  pro* 
hibited  communicatiotis  and  uses  of  citizens  radio  stations. 
The  rule  changes  relate  principally  to  operations  of  Class  D 
stations  in  thia  service. 

The  Citizens  Radio  Service  is  designed  to  provide  use- 
ful short-distance  radio  communication  to  meet  the  business 
and  personal  needs  of  a  large  segment  of  the  public.  The 
desirability  of  permitting  hobby-type  operation  has  been 
given  particular  consideration  and  earlier  determination 
that  the  public  interest  would  not  be  served  by  permitting 
such  activity  has  been  reaffirmed.  Licensees  are  specifically 
prohibited  from  engaging  in  rad  toco  mm  unicat  ions  as  a  hob- 
by or  diversion  ■  that  is,  operating  the  radio  station  as  an 
activity  in  and   of  itself. 

The  Commission  notes  that  the  trend  on  the  part  of 
many  Class  D  citizens  licensees  to  use  their  stations  for 
hobby 'type  operations  has  grown  to  the  csctetit  that  the 
utility  of  the  service  for  its  original  purposes  has  been 
substantially  impaired.  While  anticipating  that  the  rule 
amendmeiits  will  assist  the  conscientious  licensee  to  opera- 
ate  in  acordance  with  the  spirit  and  intent  of  the  rules 
and  thereby  lessen  enforcement  problems,  the  Commission 
warns  that  if  there  is  a  continued  misuse  of  operatinR 
privileges,  it  will  consider  again  the  ftmdamental  question 
of  whether  the  public  conveni^ice,  interest  or  necessity 
is  served  by  the  continuance  of  the  service- 
Some  of  the  significant  provisions  of  the  amended  rules 
are: 

L  The  primary  purpose  of  the  Cl8#s  D  citizens  author!* 
zation  as  a  means  of  communication  bet^veen  units  of  a 
single   licensee    is    emphasized. 

2.  Communication  between  units  of  different  Class  D 
stations  (interstation)  is  permitted  only  under  certain 
stated  conditions  and  is  restricted  to  seven  designated  fre- 
quencies  f Citizens  channels  9;  10,  II,   12,   13,  14  and  23). 

3-  All  interstation  communications  are  limited  to  no  more 
than  5  consecutive  minutes  with  a  silent  period  of  at 
least    5    minutes   before   another  transmission    is   permitted. 

4.  The  rules  are  modified  to  make  it  clear  that  call  sign 
identification  shall  be  made  on  each  frequency  used  and 
identification  shall  include  the  station  being  called. 
Licensees  commencing  a  communication  on  one  frequency 
and  then  switching  to  another  channel  must  give  the 
proper  identification  of  its  station   on  each   channel. 

5.  In  general,  all  users  of  citizens  radio  equipment  are 
required  to  obtain  their  own  licenses  and  operate  under 
their  own  call  signs.  Thus,  except  in  the  case  of  a  station 
used  solely  for  the  control  of  certain  remote  objects  or 
devices  by  radio,  a  citizens  radio  station  may  be  operated 
only  by  the  licensee,  by  members  of  his  immediate  family 
living  in  the  same  household,  or  by  employees  of  the 
licensee  acting  within   the   scope  of   their  employment, 

6.  The  former  provision  of  the  rules  which  prohibited 
the  operation  of  a  citizens  radio  transmitter  under  more 
than  one  station  license  has  been  deleted.  Accordingly,  ra- 
diocommunication  for  such  organizations  as  civil  defense 
agencies,  volunteer  fire  departments  and  auxiliary  police 
should,  in  the  future,  be  conducted  under  a  single  sta* 
tion  license  issued  to  the  organization  rather  than  under 
licenses  issued  to  individual  members  of  such  organiza- 
tions, 

7.  The  practice  of  licensees  'loaning"  their  call  signs 
to  other  persons  in  order  that  the  latter  may  operate 
radio  apparatus  pending  the  filing  of  and  action  on  an 
application  is  specifically  prohibited  by  Section  301  of  the 
Communications  Act  and  Sections  95.83(c)  and  95,87  of 
the   Commbsion's  rules* 


U^E 


BUY    FROM   WRL 

WRL  SPIRE 
SPAULDIN6  TOWERS 


WRITE 

FOR 

ANTENNA 

PACKAGE' 

info! 


NO 
MONEY 
DOWN 


m 


, 


SELF-SUPPORTING 
a  SIZES  32',  40',  48' 

AJl  self 'Supporting  with  larige  Iribander 
or  other  beams.  May  be  extended  to 
120   ft.   with   proper  guying. 

3  MOUNTING  BASES 

(w)   Rigid  concrete  mount,    (b)   Concrete 
mount  with   hinge  base,    (c)    Earth  an- 
chor with   hing-e  base   (no  concrete], 
if   Fully  ffftlvanized 
if    Aircraft    riveted 
r  Streamlined   appearance 

'   Includes  rotor  mount  for  H^m-M, 
AB22.   *te. 


32  FOOT 

85      ftrt^lO 
CONCRETE 
MOUNT 


All  shipments  ore 
via  truck,  coifed^ 
wilh    S5.00   frt, 

allowance. 


ft 


By  DcmqnJ  — Most  Populof  Tower  In  the  USA** 


WRL       Worfd  Radio  Labora^orfes.  Inc. 


tOUNCIL  81UFFS.    WWA 


PHONE     3?SM51 


8.  A  new  section  has  been  adopted  in  the  rules  which 
spells  out  various   prohibited   uses*    Some  of  them  are: 

(a)  Activities    in    violation    of   law* 

(b)  Carrying    communications    for    hire, 

(c)  Communications  containing  obscene,  indecent  or 
profane  words,   language  or   meaning-. 

(d)  Communications  in  the  nature  of  a  broadcast  or 
those  not  directed  to   specific  persons. 

(e)  Malicious  interference. 

(f)  Transmissions  of  music,  whistling,  sound  effects, 
etc 

(g)  Communications  to  stations  of  other  licensees  re- 
latingr  to  technical  performance^  capabilities,  testing  of  any 
transmitter,  including  transmissions  concerning  signal 
strength  of  frequency  stability  of  transmitters, 

(h)  Communications  advertising  or  soliciting  the  sale 
of    goods    or   services* 

(i)  Communications  to  another  station  over  a  distance 
of  more  than  150  miles.  (This  new  limit  is  far  beyond  the 
ground  wave  communications  range  under  normal  condi- 
tions. Normally  the  groundwave  range  would  not  exceed 
25    miles, ) 

(j)  Person  engaged  in  selling  citizens  radio  apparatus 
shall  not  allow  customers  to  operate  under  the  seller's  sta* 
tion   license. 

9,  An  individual  whose  own  radio  station  license  has 
been  revoked  or  cancelled  is  prohibited  from  operating 
another  licensee's  station  of  the  same  class  until  he  is 
again  issued  a  license  of  that  class  by  the  Commission, 

Because  there  arc  now  some  700,000  citizens  radio  sta- 
tions, the  Commission  is  unable  to  furnish  copies  of  the 
revised  rules  to  meet  requests  of  individual  licensees.  How- 
ever, all  citizens  licensees  are  now  being  required  to  main- 
tain a  current  copy  of  Part  95  of  the  rules  covering  this 
service,  hence  the  subscription  method  afforded  by  the 
Government  Printing  Office  entitles  subscribers  to  receive 
a  copy  of  these  and  subsequent  citizens  rule  changes.  Mean- 
while, the  text  of  the  new  rules  will  be  published  in  an 
early  issue  of  the  Federal  Register,  which  may  be  pur- 
chased from  the  Government  Printing  OflBce,  Washington, 
D,  C.  20402* 
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SERVICE 

TESTED 
EQUIPMENT 


from 

HERE  IS  A  PARTIAL  LIST  OF  OUR  QUALITY  RECONDITIONED  HAM  GEAR,  FULLY  GUARANTEED, 
AND  SHIPPED  PREPAID  WITHIN  THE  CONTINENTAL  U.  S.  WITH  CASH  ORDERS. 


RECEIVERS 


Collins  75A'l   .    . , ,  _    

Collins  75A-4 

ColNns  75A-4  (late  Ser.  #) 

Collins  75S-1  

Collins  75S'3 

Elmac  PMR-6A 

Elmac  PMR-8    

Gonset  G'66B 

Gonset  3  way  Power  Suppfy 

Hallicrafters  S-76    

Ha  I  He  rafters  S-99 
Hallicrafters  SX-101 
Hallicrafters  SX-IOIA 

Halficrafters  SX410    

Ha riic rafters  SX-140 

Hallicrafters  $120 

Hammarfund  KQ-100  . . 

Hammarlund  HQ-llO 
Hamrnarfuncf  HQ-14S-C 
Hammarfund  HQ*170'C    , .  . 
Hammarlund  HQ-180-C    . .  .  , 

Nationaf  NC-173    

National  NC4^0  

National  NC-270    _ 

Nitlonal  NC-300    .,..,,.., 

National  NC-303 

RME  DB-23  Preselector  . . 


t     *     a     r 


*    *     *     *     i     tp    *      ¥ 


1     t     «     ^     * 


i-     4      fe-    «    V 


V     p    ->     t    «     i     F 


425.  oa 

475.00 

369.50 

565.00 

39.50 

119.50 

79.00 

15.00 

85.00 

89.00 

199.00 

239.00 

129.00 

89.00 

54J0 

119.00 

109.00 

199.00 

219.00 

319.00 

75.00 

183.00 

149.00 

1 69.00 

275,00 

27.50 


Elmac  AF-68 

Globe  Chiefs         

Globe  Scouts       

Gonset  G77        .. 

Gonset  GSB^lOO 

Halljcraftefs  HT-32A 

Hallicrafters  HT  37    

Hammarlund  HX-SO    ..... 
Heath  Apache  ..... 

Heath  Warrior  Linear   ... 

Heath   DX-40     ,  . 

Heath  SB-10 

Johnson  Ranger 

Johnson  Valiant  .      . 

Johnson  Valiant  * . . . 

Johnson  Valiant  I! 
Johnson  Invader  200  (new 
Johnson  Invader  2OO0 


ii       ri        h       I       i       »       d 


r     t     t-     1 


i       t       H        n        ■■-IVf^       #■ 


I       i       ■       I       4 


'■■       i        »       C 


) 


TRANSCEIVERS 


Gonset  G-76  w/Povifer  Supply 
Hallicrafters  SR-150 
Hallicrafters  PS-150  AC  Sup. 
Swan  SW-140     ............ 

Swan  SW440 
Swan  SW-175 


129.00 

27,50 

45.00 

99.00 

219.00 

359.00 

275.00 

275.00 

1 79.00 

219.00 

39.00 

59.00 

119.00 

219.00 

219.00 

335.00 

499.00 

695.00 


*  ■.  .  ►  i(  ■  .  . 


$275.00 
495.00 
79.50 
159.00 
159.00 
165.00 


TRANSMITTERS 


B  &  W  5100  

B  &  W  6100  (new)  Reg.  875.00  . 

Central  Electronics  20^A   

Collins  32S-1    .  . .  . 

Collins  32S-3  W/516F1  P/S  .... 
Elmac  AF'67 


$149.00 
595.00 
119.00 
449.00 
675.00 
59.00 


VHF   EQUIPMENT 


Gonset  6M  Comm  111 
Gonset  6IVI  Comm  IV 
Gonset  2M  Comm  IV 

Heath  "Sixer"  

Poly-Com  PC-2  .,„,. 
Poly-Com  PC*6   , .    - . 


n     *     * 


^tk-tt      +      ^t* 


M        V        *' 


$153.00 
219.00 
259.00 
39.50 
249.00 
279.00 


'*THE  STORE  OPERATED  BY  HAMS  FOt  HAMS" 
K6L0S,  K6GCD,  K6DXD,  KSEF,  K1SFQ,  WBOOE 


MISSION 
SUPPLIES 

3316  Main  Street 

Riverside  3,  California  92501 

Phone  683  0523  (area  code  714) 


i  Mission  Ham  Supplies 

J3316  Main  Street,  Riverside  3,  Calif.  92501 

I  Attn:  Bill  Hullquist,  KGLOS  Ship  me  the  followInK: 

I 

I 
I 

I 

I 

(Name 

I 

I  Address. 


ORDER 
TODAY 


$     . .     enclosed.  Cash  orders  prepaid  within  continental  United 
States. 


,Can. 


PLEASE  PRINT 


City 


.lone. 


State. 


I 

Id  Put  me  on  your  mailing   list   Calif.   Add  4%   Tax 
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C-O-O-L 
BARGAINS 


'TOUR  COLLINS 
HEADQUARTERS 


ti 
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EACH 

Allow  50c  for 
packing  and 
shipping, 
CaJifornia  resi- 
dents include 
4%  sales  tax. 


ROTRON  MUFFIN  FANS 

nOV  AC  60  cycle  {Like  New  Used) 


SQUIRREL  CAGE  BLOWERS 

IVa"  vent-approx,  100  cfna-220V  AC  60  cycle 
Simply  parallel  the  two  windings  for  1 10V  AC 

(LIKE  NEW  USED) 


TIMER 
MOTOR 

CLUTCH  DRIVE 
FOR  RESET 


MAKE  CLOCKS 

10-MtNUTE 
TIMERS 


EACH 


Hutidredf  of  Uses 


Allow  50c 
shipping 

^^        Coffapsibte 

2  METER 

GROUND  PLANE 
ANTENNA 

Broad 
Band 


BUY  SEVERAL 

Allow  25c  each  for  shipping 


T/60  RPArt 
llOV  AC 
60  cycle 


S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


Allow  SOf  \!si 

picking  Jind 

ahipp-iriij, 

dents  iflcludiD 
4%  ialfi*.  JajL 


MAY  BE  L£FT 

IN  LINE,  UP 

TO  2000  WATTS. 


GOOD  THROUGH 
.4  2  METERS 


THE  BEST 
VAIUE  WE 

HAVE 

EVER 
OFFERED! 


:'// 


M*^\t§ 


N 

connector 
furnished 


\^ 


^ 


LOOK! 

20^000  OHMS 
per  VOLT  DC 

1%  Precision 
Resistors 

RANGES: 
AC  volts: 

0-10-50-250-1000 
DC  volts: 

0-5-25-125-500-2500 
DC  current: 

0-250  mil, 

0-50  microamp 
OHMS: 

0-10,000  &  T   meg. 
Expanded  low-ohm 

scale. 
DB:  -20  to  422 

Test  Leads 

Leather  Carrying  Case 


\ 


qC  Allow  50( 
vil     for  pack^ 
rng  &  ship- 
ing,  Calif,  resi- 
dents include  4%| 
sales  tax  J 


THE  IDEAL 
MOBILE  MIKE 

HIGHEST  OUTPUT  CERAMIC  MICROPHONE 
AVAILABLE  —  AVERAGE  LEVEL  -  48  db. 
TWICE  THE  VOLTAGE  OUTPUT  OF  ANY 
OTHER  CERAMIC  MIKE.  RESPONSE  CURVE 


,r    ■  ■"     :i;!L 


TAILORED      FOR      MAXIMUM 
BILITY  300  t«  4000  CYCLES. 

•  Rugged  Hi-fmpact  cycolac, 
take-apart  case, 

•  Shock-resistant  internal 
construction* 

•  Extra  heavy  duty  push-to-talk 
switch  can  be  rewired  for 
special  applications. 

•  Heavy  duty  rubber  covered 
coll  cord.  3  conductor,  1 
shielded,  12"  retracted, 

6'  extended, 

•  Spring  retainer  hang  up  clip. 


INTELilGI- 


Allow  50c 
for  packing 
3(  shipping, 
Calif,  resi- 
dents add 
4%  sales  tax 


MADE 
IN  U.S.A. 


QUEMENT  ELECTRONICS 

1000  SOUTH  BASCOM  AVE.       SAN  JOSE,  CALIF. 


"NORTHERN  CALIFORNIA'S  MOST  COMPLETE  HAM  STORE 
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Low  Cost  Power 


for  Surplus  DC  Motors 


Roy   Pafenberg  W4WKM 
3  1  6  Stratford  Ave. 
Fairfax,  Virginia 


777^^-'  ^;  ■■',  ■:-r'^"^  Mccot  ■:«; 

■•;■'■     ■  ■•  ■^  ••      :i 

|te ..  ■■'■;;^ 

^^«?:: 

This  view  of  the  blower  panel  using  surplus 
dc  blowers  shows  mounting  details  of  the 
20  ampere  silicon  diode  mica  insulators  in- 
sulate the  diode  from  the  aluminum  mount- 
ing plate  which  serves  as  a  heat  sink. 

Direct  current  motors  designed  for  24  volt 
aircraft  use  are  a  drug  on  the  military  surplus 
equipment  market.  Not  only  are  the  basic 
motors  available  in  a  wide  range  of  types  and 
sizes,  but  many  types  of  complete  motor- 
driven  assemblies  are  also  available.  Although 
prices  are  extremely  low,  only  those  units  which 
meet  a  "hot"  requirement  have  proven  populai". 
Examples  are  the  prop  pitch  motor  for  beam 
rotator  use  and  surplus  motor  driven  switches 
suc^  as  those  featured  in  a  recent  73  Magazine 
article,^ 

Other  amateur  motor  requirements  include 
fans^  blowers,  remote  tuning  drives  and  motor 
driven  band-switching  systems.  Many  available 
dc  motors  are  ideal  for  these  applications.  In 
addition,  the  surplus  market  is  loaded  with 
low  cost,  dc  motor  driven  assemblies  which 
were  custom  designed  to  meet  these  precise 
r^uirements.  The  problem  is  to  adapt  these 
motors  for  operation  from  the  ac  line. 

The  ideal  source  of  operating  power  for  all 

1**A   Surplus   Motor   Driven   Coaxial   Switch,"   W4WKM, 
Aug"ust,    1962. 


of  these  motors  is  a  rock-solid,  well  regulated 
dc  supply*  Such  an  ac  operated  supply  would 
consist  of  a  substantial  power  tiansformer 
feeding  a  full-wave  bridge  rectifier  with  a 
modicum  of  flltei\  However,  provision  of  such 
a  supply  for  amateur  applications  would  prob- 
ably wipe  out  any  cost  advantage  in  the  use  of 
the  suiplus  motors- 
Most  of  the  available  28  volt  dc  motors 
are  of  two  general  types;  pemianent  magnet 
field  motors  and  series  wound  units  in  which 
the  field  and  the  commutated  armature  wind- 
ings are  connected  in  series.  For  the  permanent 
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FIGURE    Ic 

la  Basic  circuit  for  operating  24  volt  dc 
motors  from  an  unfiltered  half  wave  rectifier, 
lb  Alternate  voltage  dropping  circuit  for  use 
in  Fig.  1  A.  Delete  the  power  transformer  and 
connect  at  points  X, 

Ic  Schematic  diagram  of  the  blower  panel 
shown  in  the  photographs*  Dl  is  a  20  am- 
pere, 400  PIV  silicon  diode,  Lafayette  Radio 
type  SP-269.  Bl  and  B2  are  identical,  24 
volt  dc   aircraft  blowers. 
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FIRST  AND  ONLY  TRANSISTORIZED  2  METER 

SSB-AIVI-CV\^  TRANSCEIVER  FOR  MOBILE, 

PORTABLE  AND  FIXED   COMMUNICATIONS 

The  totally  new  Gonset  Model  900A 
Sidewinder  is  the  first  and  only  tran- 
sistorized SSB-AM-CW  transceiver 
(except  mixer,  driver,  final  stages  in 
transmitter)  to  provide  complete  cover- 
age of  the  2  meter  amateur  band  in  4 
segments  1  MC  wide.  Yet  it's  so  com- 
pact it  fits  quickly  under  the  dash  of  the 
newest  cars!  Transistor  design  makes 
possible  a  primary  power  requirement 
in  the  receiver  of  less  than  */i  amp! 
Separate  power  supply  accessories 
snap-fasten  to  back  of  transceiver,  or 
may  be  used  for  remote  installation. 
Here's  the  trouble  free,  solid  state  trans- 
ceiver with  power  to  spare  for  any  fixed, 
portable  or  mobile  application! 

For  complete  information,  visit  your 
Gonset  Distributor,  or  write  Dept,  - 


CHECK  THESE  HIGH-PERFORMANCE  SPECIFICATrONS: 

TRANSMITTER:  Transistorized  (except  for  mixer,  driver,  final  states) 
•  Frequency  Range:  144-148  MC  •  Power  Input e  20  watts  PEP 
SSB,  6  watts  AM,  20  watts  CW  •  Spurfous  Suppression:  —50  db  • 
Carrier  Suppression:  — 50  db  on  SSB  •  Unwanted  Sideband  Sup-* 
presslon:  — 40  db  •  Features  mclude  VFO  low  frequency  1st  conver- 
sion, with  crystal  controlled  higii  frequency  2nd  conversion  for 
stability,  filter  type  side-band  generation  and  broadband  circuits 
for  easy  operation. 

RECEIVER:  AH-transIstorized  •  Frequency  Stability;  Highly  stable; 
utilizes  same  VFO  as  transmitter  •  Sensitivity:  Vz  mcfrovofts  or 
better  for  10  db  ^  t^  •  Selectivity:  3.5  kc  filter  for  both  receiver 
and  transmitter  *  Audio  Output:  3.0  watts  *  Spurious  Suppression: 
—50  db  or  better  •  image  Rejection:  — 50db  (receiver  and  transmitter 
utilize  double  conversion)  •  Full  RF  amplifier  with  three  tuned  cir- 
cuits for  low  noise  figure,  good  selectivity.  Separate  RF  and  AFgain 
controls. 


TRANSCEIVER:  Both  the  receiver  and  transmrtter  are  dual  conver- 
sron,  using  15  MC  and  9  MC  frequencies  with  a  hermetically  sealed 
crystal  lattice  filter.  Dimensions:  ZV^''  W.,  4J^''  H.,  7^6"  D,  •  WL: 
10  lbs.-8  oz,  POWER  SUPPLY:  Dimensions:  (AC  or  DC)  B%''  W., 
4Ji"  H.,  51^*"  D.  *  Wt;  13  lbs.-8  oz, 

PRICE:  TRANSCEIVER:  $399,50  Amateur  Net;  POWER  SUPPLY: 
AC— $67.75  Amateur  Net  *  DC -$79.50  Amateur  Net 


ALTEC    LANSINa  COflPOI^ATIOM 


J  iisrc 

ALTEC   LANSING  CORPORATION 

[UlJ~^\^  A  Subsidiary  of  Ling-TemcO'Vought,  Inc. 

1515   S-    MANCHESTER   AVENUE,    ANAHEIM,    CALIFORNIA 


magnet  field  motors,  do  operating  power  is  an 
absolute  requirement.  Operating  power  re- 
quirements for  series  wound  motors  are 
dependent  on  motor  design  and  conditions  of 
use* 

As  a  general  class^  series  wound  motors  may 
be  operated  from  either  ac  or  dc  power 
sources.  Special  design  charaoteristics  are  re- 
quired for  use  on  ac  power*  These  features 
include  use  of  laminated  magnetic  materials 
to  reduce  hysteresis  losses^  special  w^inding 
design  and  selection  of  proper  brush  maleriaL 
For  any  particular  motor^  the  speed  and  torque 
developed  will  be  greater  on  do  than  on  ac 
Voltage  requirements  for  ac-dc  motors  can 
vary  considerably.  As  an  example,  I  have  in 
front  of  me  a  siuplus  band  switching  motor 
which  carries  a  name  plate  rating  of  50  volts 
dc  or  110  volts  ac,  25  to  60  cycles.  So-called 
universal  motors  are  specifically  designed  to 
operate  from  either  ac  or  dc  power  of  ap- 
proximately the  same  voltage  to  produce  ap- 
proximately the  same  output  speed  and  tor- 
que. 


Now  back  to  the  surplus  28  volt  dc  motors. 
First  of  allj  almost  aU  of  these  motors  are 
specifically  designed  for  dc  use  and  as  a  result 
have  unlaminated  magnetic  poles  and  frames 
and  the  brushes  and  windings  are  designed 
for  dc  use.  This  does  not  rule  out  the  u^e  of 
ac  power  for  such  motors  if  tliey  are  to  be 
operated  intermittently  and/or  at  reduced  volt- 
age and  output  load.  The  continued  successful 
use  of  prop  pitch  motors  in  beam  rotator  ap- 
pKoations  proves  this  point.  If  you  have  such 
an  intermittent  or  light  duty  application,  then 
use  ac  to  power  your  surplus  motor.  Operating 
voltage  and  maximum  load  must  be  determined 
experimentally;  Start  with  reduced  voltage  and 
load  and  gradually  incarease  the  voltage  until 
excessive  motor  heating  is  observed.  Hope- 
fully,  the  desired  speed  and  torque  wiU  be 
obtained  before  excessive  heating  is  obseived. 
Good  luck! 

If  ac  operation  results  in  excessive  heating 
and  a  well  regulated  dc  supply  is  prohibitive, 
there  is  still  another  way  around  the  prob- 
lem. 
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Portable  Electric 

Generator 

World's  simplest, 
most  reliable 
power  generator 

VIRTUALLY 
ELIMINATES 
RADIO 
INTERFERENCE 

Exctustve    Permanent   Magnet   Alternator   is   the   only] 
moving   part — no  brushes,   slip  rings,   bearings,   com- 
mutators,  etc.,  to  proituce   irritating   generator   noise| 
common  to  ordinary  portable  units, 

115/220   volts,   60   cycle,   AC,    1250   watt  continuous 
rating. 

Gasoline  powered — quickly  adaptable  to  liquid  propane 

Burn-out-proof  against  overloading  or  sudden  surges. 

Compact — one  man  can  handle. 

Three  models  —  1000—1250—3000  watts 
,vatlabfe  now  from  your  local  electronic  parts  distributor 

the  antenna 
specialists  co. 

12435  Euclid  Ave.,  Cleveland  6,  Ohio 
Exp,  Div.  15  Moore  St.,  New  York  4,  N.Y, 


s 


/y> 
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EXCLUSIVE  HAM  CATALOG 

Now!  the  most  complete  amateur  catalog 
ever  compiled.  ^ 
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lOO's  of  Bar- 
gains for  the 
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&  cxperimen<* 

ter- 

Ex  elusive 

WRL"Charge- 
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plication. 

The  best 
prices  ava1t<* 
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^  WORLD  RADIO  LABORATORIES 
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3415  West  Broadway,  Council  Bluffs,  Iowa 


Rush  my  Free  WRL  1965  Catalog 


NAME^ 


StHO 


fHtt 


< 

o 


ADDRESS- 


CITY- 


STATE 


CLIP  AND   MAIL 


<A  W^'^J^SiiS^^-^'it'A^SVfc--^  V 


This  compact  transmitter  blower  panel  uses 
a  single  silicon  diode  to  power  two  series 
connected,  24  volt  dc  axial -vane  aircroft 
blowers  from  the    117  volt  ac   line. 

As  was  pointed  out  in  the  referenced  arti- 
cle,^ a  single,  low  cost  szlicon  diode  may  be 
used  as  a  half  wave  rectifier  to  supply  operat- 
ing power  to  dc  motors.  Fig.  1  shows  how  this 
is  accomplished.  Since  no  filter  capacitor  is 
used,  the  silicon  diode,  Dl,  provides  the  dual 
function  of  supplying  the  required  dc  op- 
erating power  and  also  gives  an  eflFective  50% 
voltage  reduction.  Thus,  for  24  volt  dc 
motors,  a  48  volt  transformer  is  required.  How- 
ever, for  many  applications  a  dropping  resis- 
tor may  be  used  to  supply  power  directly 
from  the  ac  line.  The  effective  50%  voltage  drop 
across  the  silicon  diode  will,  for  many  Hght 
duty  applications,  allow  the  use  of  a  reason- 
ably low  wattage  resistor.  The  value  of  such  a 
resistor  must  be  determined  experimentally 
since  it  will  be  dependent  on  the  motor  load 
and  the  characteristics  of  the  motor*  For  short 
duty  cycle  operation  the  resistor  may  be  sub- 
stantially overloaded  without  damage.  For 
continuous  duty  apphcations,  the  usual  power 
dissipation  requirements  apply.  The  silicon 
diode  should  have  a  minimum  peak  inverse 
rating  of  400  volts.  With  the  low  cost  of 
power  diodes  today,  a  substantial  maximum 
current  safety  factor  to  accomodate  the  motor 
starting  surge  current  can  be  economically  pro- 
vided. 

Fig,  IC  and  the  photographs  show  a  rather 
unusual  application  of  the  teclmiques  described 
above.  The  blowers  shown  are  axial  vane  air- 
craft blowers  designed  to  operate  from  24  volts 
dc.  These  units  operate  at  14,200  RPM  and 
use  1/12  HP  motors  designed  for  continuous 
duty  use.  Operating  current  is  4.7  am- 
peres and  each  blower  is  rated  at  60  CFM.  As 
shown  in  Fig,  IC,  the  motors  are  wired  in 
series  with  the  silicon  diode  and  connected 
diiectly  to  the  ac  line.  The  sihcon  diode  is  a 
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TWIN  LEAD 


OPEN  WIRE  LINE 


Economy  (7  strand) 

Cnisader  (10  stiznd) 

Heavy  Duty  (20  strand) 
Deluxe  Copperweld 

Spongee 


Tubular 


o 


Classic  (41  strznd} 


100' 
250 

100 
250 

100 

250 

100 
250 

100 
250 

100 
250 


$ijra 

2.25 

1.25 
2.50 

1.38 
4.75 

3.30 
8.00 

2.00 

4.75 


3 

5 

3 

5 

3 
6 

5 


lbs 
lbs 

lbs 
lbs 

lbs 
lbs 

lbs 


12  lbs 

3  lbs 
8  lbs 


2.50      5  lbs 
G.OO    12  lbs 


300  Ohm  Copperweld 


300  Ohm  Copper  Formvar 
(iRsulated) 

450  Ohm  Copperweld 


450  Ohm  Copper  Formvar 

450  Ohm  Copperweld 
{#12  wire,  2"  space) 

450  Ohm  Insulated 
(Type  INS-SOO) 


100 
250 

100 
250 

100 
250 

100 
250 

100 
250 

100 
250 


$2.15 
4.85 

3.50 
8.50 

2.75 
6.00 

3.50 
8.50 


3 
5 

3 
5 


lbs 
lbs 

lbs 
lbs 


3  lbs 
5  lbs 


3 
5 


lbs 

lbs 


7.50  5  lbs 

18.00  13  lbs 

4.00  5  lbs 

10.00  12  lbs 


Price  and  efficiency  are  closely  allied.  If  you  want 
the  lowest  loss  possible  you  would  do  well  to  use 
Classic  or  Spongee  Lines.  The  formula  is  simple:  the 
more  copper  and  the  better  dielectric  used,  the  more 
expensive  the  line. 


STANDOFFS 


5V2"  Nail  type 
71/2"  Wood  screw 

10/$1.50       1  lb 

10/$1.50       1  lb 

COAX 

VA"  Pole  clamp 

10/$1.75       1  lb 

RG-8/U  52  Ohm  Foam 

100' 

$12.50 

12  fbs 

INS-SOO  type 

S/$1.50        1  lb 

RG-11/U  75  Ohm  Foam 

100' 

tl.OO 

10  lbs 

RG-58/U  53  Ohm 

100' 

4.75 

4  lbs 

These  standoffs  have  slots  for  300,  450,  600 

RG-59/U  73  Ohm  Foam 

100' 

5.00 

4  lbs 

Ohm 

wires 

ORDER  DIRECT  AND  SAVE 


Minimum  order  $?.  Please  enclose  postoge  os  below. 
Postage       300  mi  €00  mi  1000  mi  1400  mi  1800  mi  beyond 
Pint  2  lbs.      ,35         39        .45  .51  ,58  -64 

Eo.odd'tllb.   .06         .08         JO  .13  .16  J9 


JEFFREY 


*  ''Violent  or  wild  disorder  or  confusion/'  says  the  dictionary,  and  this  describes  our  warehouse  perfectly. 
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low  cost  Lafayette   Radio   unit  rated   at  20 
amperes    and    400    PIV*    This    stud-mounted 
diode  carries  the  part  number  of  SP-269  and 
sells  for  $2.98,  Lower  current  units  are  avail- 
able    at       coiTespondingly       lower       prices. 
This  particulai*  blower  panel  was  assembled  on 
a    T     X     11^'    aluminum    plate    to    fit    the 
bottom  of  a  transmitter  amplifier  chassis.  This 
little  unit  moves   a  fantastic  volume   of   air* 
Vibration  is  negligible  although  the  acoustical 
noise  level  is  quite  high.  As  a  point  of  interest, 
all  the  neighborhood  kids  have  been  in  the 
house  at  least  once  to  see  the  "wind  tunnel"  in 
action.    The    blast    of  air,    dimming    of    the 
lights    (measured  5*5  amperes  with  25  volts 
impressed  across  each  motor)   and  the  sound 
efiFects  combine  for  a  rather  awe  inspiring  dem- 
onstration- 
There  are  a  few  precautions  to  be  observed 
in  the  use  of  dc  motors  on  ac  power,  partic- 
ularly if  they  are  operated  directly  from  the 
ac  line,  WARl!^WG:  Many  surplus  dc  motors 
have  one  terminal  of  the  power  input   con- 
nected to  the  frame  of  the  motor.  Before  use^ 
check  with  an  ohmmeter.  If  such  a  ground  ex- 


New 

Products, 

Etc. 


HQ^66 


Hammarlund  has  announced  a  new  general 
coverage  receiver  which  tunes  from  540  kc 
to  30  mc  with  calibrated  electxical  bandspread 
for  the  ham  bands.  The  high  frequency  oscil- 
lator is  temperature  compensated  for  excellent 
stability;  there  is  a  built  in  automatic  noise 
limiter;  the  selectivity  varies  to  produce  hi-fi 
on  the  broadcast  band  and  a  shaip  response 


ists,  disassemble  the  motor  and  suitably  insulate 
the  circuit  before  operating  from  the  transform- 
er4ess  supplies  shown  in  Figs,  lb  and  IC.  In 
some  instances  this  ground  will  be  obtained 
with  a  strap  connection  and  in  others  it  will 
be  caused  by  the  use  of  an  uninsulated  brush- 
holder.  Remove  the  strap  and/or  suitably 
insulate  the  brush-holder  to  isolate  the  wiring 
from  the  frame  of  the  motor.  Electrical  noise 
from  the  brushes  is  quite  severe  with  such 
motors*  While  very  difiicult  to  completely  elimi- 
nate, this  noise  can  generally  be  reduced  to 
tolerable  levels  by  connecting  .01  mmfd  disc 
ceramic  capacitors  directly  from  the  brush 
holders  to  the  frame  of  the  motor 
usually  be  found  to  install  them 
motor  housing. 

If  your  previous  interests  have  been  light 
construction  with  drive  fabrication  limited  to 
fastening  the  knobs  to  the  control  shafts,  get 
with  the  gears  and  motor  drives.  The  low  cost 
of  drive  components  and  motors  on  the  surplus 
mai'ket  makes  possible  amateur  equipment  au- 
tomation  limited   only   by  your   imagination. 

,  .  .  W4WKM 


Room  can 
inside   the 


on  the  short  waves.  The  front  panel  is  con- 
servatively styled.  Price  is  $159.95.  For  further 
info  write  to  Hammarlund,  53  West  23rd 
Street,  New  York  10,  N.  Y, 

50th  Anniversary 

Truthfully,  these  50th  anniversaries  have  left 
me  a  little  cooh  It  isn't  my  fault  Tm  a  young- 
ster, is  it?  National  is  celebrating  its  golden 
anniversary  this  year,  though  I  guess  they  have 
been  somewhat  eclipsed  by  ARRL's  ditto.  This 
is  unfortunate,  for  National  has  been  an  im- 
portant part  of  ham  radio  and  they  deserve 
some  lauding. 

National  had  been  around  for  23  years  when 
I  first  got  started  in  ham  radio  in  1937.  At  that 
time  their  SW-3  was  very  popular  and  many 
of  the  shacks  that  I  visited  sported  this  ex- 
cellent regenerative  receiver.  The  NC-lOO's 
and  NC-101*s  were  in  all  the  ads,  but  I  knew 
few  hams  that  had  that  kind  of  monev,  I 
remember  that  the  deep  voices  on  those 
exclusive  75  rneter  nets  were  using  HRO's,  but 
we  peons  didn*t  see  much  of  them  except  in 
photographs. 

So  now  here  we  are  in  1964  and  National  is 
announcing  a  new  HROj  the  *'500/'  Gone  are 
the  plug  in  coils  .  .  .  gone  are  the  tubes  .  .  . 
gone  is  the  old  PW  dial  The  HRO-500  is  a 
solid  state  frequency  synthesized  phase  lock 
receiver.  I  suspect,  when  we  see  it,  that  it  will 
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be  as  far  ahead  of  its  day  as  the  HRO  was 
when  it  came  out  in  1933. 

One  product  of  this  magnitude  is  usually 
all  a  company  can  get  ready  for  production  at 
anv  one  time  .  .  .  but  National  has  also  an- 
nounced  their  NCX-5,  a  new  five  band  side- 
band transceiver! 

The  way  theyVe  going,  if  ham  radio  con- 
tinues for  another  50  years.  National  will  be 
right  there  on  top  of  the  heap.  Watch  for 
the  NCP'KW,  the  self-powered  automatic  call- 
ing self  band  selecting  satellite  communicator. 

Mobile  Gallon  Coils 

The  Webster  conix)aii>  has  been  making 
their  compact  Band  Spanner  for  over  14  years. 
It  helped  make  mobile  operation  respectable 
eliminating  the  monstrous  whip  and  loading 
coil  that  used  to  give  the  XYL  apoUexy,  A  few 
years  ago  they  brought  out  the  Top  Sider  with 
easil\*  replaceable  coils  for  quick  band  changes. 
Now  the  transceivers  are  in  a  power  race,  so 
Webster  has  a  new  line  of  inductors  for  the  Top 
Sider,  the  Gallon  series.  Now  you  can  run 
power  and  not  have  your  car  look  like  a  WW2 
jeep.  The  coils  are  rated  at  1000  watts  PEP 
and  are  about  twice  the  size  of  the  standard 
(300  watt)  size-  For  more  information,  write 
Webster  Manufacturing,  317  Roebling  Road, 
South   San   FransciscOj   California. 


Clean  Contacts 


George  P.  Oberto  K4GRY 

To  keep  tliat  bug  or  straight  key  in  good 
working  sliape  its  keying  contacts  should  be 
kept  clean.  Relay  cleaning  tape,  ^tjrpe  K.  S. 
6528  is  available  from  Hope  Webbing  Co., 
Inc.  or  can  be  gotten  from  electrical  and  elec- 
tronics places  that  deal  witli  relavs  and 
Teletv-pe. 

Ever\'  so  often  a  clean  tape  is  run  between 

the  keying  con  teats  with  the  keying  contacts 

closed    once    the    tape    is    put    between    the 

contacts.  Pulling  on  the  tape  wiU  really  clean 

those  dirt>''  contacts.  Pull  again  with  another 

clean  tape  if  the  first  one  gets  dirt>^  to  make 

sure   he    contacts    are    good    and    clean.    This 

takes  about  half  a  minute.  A  package  of  relay 

cleaning    tape    will    last    for    years    and    of 

course  the  tape  comes  in  handy  for  cleaning 

contacts  on  RTTli'  keyboards,  TD's  relays  and 

so  on, 

.  .  ,  K4GRY 


Redline  Electronic 

Keyer  Super -Kit 


*  Gives  perfecf  code,  from  5  to  50  wpm 

^    Bull!  in  speaker  for  sidel-one  monitoring 

^    Built  in  transformer  power  supply  witK  silicon 
diodes 

•  4"  wide,   SVi"   high,   BVi"  deep,   5   pounds 

^   Sockets  ond   termlnaf  strips   riveted   in   place 

^    High    performance,    stable   computer    circuits 

^    Plug-in  high  speed  mercury  contact  relay 

^    Kit  is  complete  with  aluminum  chassis,  blue- 
gray   cabinet,  olT  parts,   ond   complete  de- 
tailed step  by  step  instructions*  Less  tubes 
(four   12AU7,  0A2,  0B2,  NE-2,  NE-51  ) 
and  key  lever. 


*    This    is    the    finest    keyer    ever 
amateur  use. 


for 


*    Introductory     price    is     $39.95,     subject     to 
change  without  notice.   Postpaid. 


JAFFREY,  N 
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The  Gonset  Sidewinder 


Woyne   Green   W2NSD/1 


Since  sideband  is  still  in  the  early  stages  of 
use  up  on  two  meters  I  was  quite  surprised  to 
see  the  ads  for  the  Gonset  two  meter  Side- 
winder  a  few  montlis  back,  I  didn't  expect  to 
see  anything  like  that  for  a  couple  more  years. 
I  think  that  all  of  the  regular  two  meter  deni- 
zens will  join  me  in  stating  that  we  are  all 
happy  to  see  this  piece  of  equipment  available. 

Sideband  is  just  as  advantageous  on  tvvo 
meters  as  it  is  down  on  20.  Back  in  the  days 
when  it  was  possible  to  have  a  clear  chan- 
nel on  20  (Vm  old^  eh?),  the  early  users  of 
sideband  were  able  to  appreciate  the  unbe- 
lie\  able  way  we  could  get  out,  even  with 
low  power.  If  youVe  done  any  listening  to  the 
sidebanders  on  two  meters  vou  know  that  thev 
are  able  to  work  over  extraordinary  distances. 

Wliich  brings  us  to  the  Gonset  Sidewinder, 
This  is  a  far  cry  from  the  old  Gonset  Com- 
nimiicator  L  With  this  package  you  not  only 
have  an  AM  transmitter  (6  watts  input  and 
receiver,  but  also  a  sideband  transceiver  (20 
watts  PEP)  and  evei>  tliiiig  except  the  higher 
power  transmitter  stages  is  transistorized-  The 
power  supply  unit  snaps  right  on  the  back  of 
the  transceiver,  Thev  have  both  twelve  volt 
dc  and  115  vac  supplies,  but  I  think  I  would 
go  for  the  12  volt  job  and  tlien  make  a  small 
power  pack  to  deliver  the  12  vdc  at  8  amps 
required  for  shack  use  ratlier  than  buy  botli 
supplies.  Then  you  could  whip  it  into  the  car 
whenever  you  wanted. 


The  Sidewinder  is  small  enough  to  fit  in 
even  a  sports  car*  Bless  transistors.  And  the 
power  it  requires  shouldn't  hurt  your  car,  I 
counted  21  transistors  and  three  tubes,  ending 
up  with  a  6360  in  the  output.  LF.'s  are  on  15 
mc  and  9  mc< 

That's  all  fine  and  good,  but  how  does  it 
work?  Shortly  after  the  Sidewinder  was  de- 
livered  up  here  in  the  wilds  of  New  Hampshiie 
1  was  heading  for  73  Mountain  to  see  what 
would  happen.  I  liooked  it  up  to  a  spare  two 
meter  antenna  and  hstened  around,  I  am  not 
sorry  to  report  that  my  41 7 A  converter  had  a 
slight  edge  over  it  in  sensitivity.  Transistors 
may  be  pushing  Nuvistors  at  two  meters  these 
da>s,  but  tlie  417A  still  can  do  a  little  better. 
No  matter,  there  ware  darned  few  stations  that 
I  couldn't  hear  quite  well  on  the  Sidewinder. 
The  stability  of  the  receiver  isn't  important 
on  AM,  but  it  is  greatly  appreciated  on  SSB. 

I  tuned  to  144.1,  where  the  SSB  gang  hangs 
out,  and  called  a  quick  *T>reak"  at  the  first  op- 
portunity, W2LVQ  was  on  the  channel  having 
a  round  table  with  a  station  in  Plaistow,  New 
Hampshire  and  Boston.  He  came  right  back 
when  I  spoke  up  .  ,  .  not  bad  for  20  watts 
PEP  at  200  miles,  eh?  AU  three  critically  lis- 
tened to  the  signal  and  gave  it  a  clean  bill  of 
health.  Since  then  many  SSB  stations  have 
been  worked  down  into  Southern  New  Jersey, 
over  300  miles  from  here.  I  don't  do  an  awful 
lot  better  than  that  with  mv  kilowatt  on  AM, 
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Gonset  has  worked  out  the  tuning  system 
well.  There  is  a  switch  for  selecting  tlie  mega- 
cycle and  both  fast  and  slow  tuning  of  the 
main  dial  for  plain  tuning  and  zeroing  in  on 
SSB, 

The  Sidewinder  sells  for  $399.50,  The  dc 
power  supply  is  $79.50  and  the  ac  supply  is 
$67.75,  This  is  pretty  remarkable  when  you 
consider  that  the  Communicator  IV  was  up 
over  $4001  For  not  much  more  you  have 
everything  you  had  in  the  IV  plus  stabihty, 
SSB  and  CW!  I  suspect  that  the  Sidewinder 
will  put  a  lot  more  fellows  on  two  meter  side- 
band. 


Letter 


Dear  Wayne: 

Your  competition  sure  has  put  much  needed  life  and 
renewed  vigor  into  previously  decaying  ARRL.  Keep 
up  your  good  work.  Heretofore  ARRL.  lias  had  a  monop- 
oly  in  the  amateur  radio  business  and  therefore  had  a 
tendency  to  go  dead  at  the  top.  In  any  field  of  endeavor 
competition  is  usually  the  best  productive  process  upon 
final  anlaysis.  ARRL  should  not  be  allowed  to  have  a 
monopoly  in  the  field  of  liam  radio.  Don*t  let  the  ARRL 
hounds   get   too   close   to   your   taih    Good    luck* 


Afri 


can 


Hams 


Nam?  of  Country  and 

Permanent 

Niiticinal 

Licences  gran.tf?d 

Prefis 

licentejj, 

societj' 

to  Visitors 

BURLT^m         OUS) 

Ltss  than  10- 

No 

Yes 

CAMEPOLTN     (TJBJ 

None 

Ko 

Tee 

CENTRAL  AFRICAN 

Less  than  10 

Ko 

Yes 

nET PUBLIC  (TL8J 

CONGO  RS  PUB  Lie 

Over  rap 

U.C.R.A. 

Y^s 

f9Qr.) 

Leopoldvilic- 

DAHOMEY       fT¥2) 

Less  Ihaii  a 

Ho 

Yes 

OABOM             fTR8) 

h^ss  than  ID 

N<i 

Yes 

GHANA              f9Gl) 

About  50 

G.A.R.S. 

Accra 

Yes 

GUINEA            fTCl) 

None 

No 

Occasiynnllv 

ivonr  COAST 

Less  than  20 

No 

Y^ft 

REPUIiLtC  {71:2} 

MALI           nz) 

Kone 

N^ 

OceEts-ir>na]iy 

MAURETANlACfiTS) 

Legs  than   10 

No 

- 

NIGERIA           (mZ) 

Aboui  40 

K,A.n,S. 

■^ 

mCER  REPUIJLIC 

Lfiss  Uiiin  10 

No 

'D?£pe<lltloit' 

"       f5U7) 

Operation  di&coura.^ed 

REPUBLIC  of  the 

Closetv  linked 

CONGO         (TNB) 

About  25 

with  R.  E,F. 

Yes 

RWANDA          (9X5) 

Lesa  thi'tn  20 

No 

Ofcaslonully 

SENEGAL        (6WS) 

Less  than  25 

Closelv  linked 

^Dxpediiion^ 

with  R.E,  F. 

opei'^Uoin  discouraged 

SlERRfi  LEOKE 

Le&s  ihaji   10 

No 

AtJai^  i ni  5 1 J'li  tion  f a vaur Ltbl  e 

E&M) 

& 

lo  AjuaE^ur  tliidio 

SOMAL[  REPLTBLIC 

Less  Uian  20 

Ko 

Yes 

teo) 

SUDAN              (ST  ) 

Mone 

Ko 

- 

tCKAD             (TT&y 

Lesg  thun  10 

Clostlv  linked 

No  knowledge  of  visitors 

with  R.E.  F, 

obtaining  licences. 

TOGO               (5V3 

Kone 

No 

Visitors  have  obtained 
llcencee  in  the  pitat, 

UPPER  VOLTAIC 

No 

REPUBLIC  fXTJj 

Less  than  5 

fi                     " 

{credit  to  I,A,R.U.    BeglOTl  1   Bull^-tin) 


FROM  IBM  COMPUTORS 


19 


:::i| 


. " ■■■  ■  '■^^;-"n'"Vi31niHffirn?|-^-'i:^ 


M 


'ainiii'^'ijii-^': 


m 


$100.00 

MEMORY  DRUM,  approx.  40  read-write 
heads,  115  volt  60  cycle  motor. 
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■"■■  "^iMSt^' 
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MEMORY  PLANE  STACK,  WIRED,  10,000 
cores  per  frame,  8  frames  per  stack, 
with  cooling  fan. 
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$25.00 

MEMORY    PLANE    STACK.    WIRED.    100 
cores  per  frame,  7  frames  per  stack. 

JOHN  MESHNA,  JR. 
ALLERTON  ST.        LYNN,  MASS, 
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to  wait  until  I  had  laughed  my  way  throtigh  their  editorial 
hefore  writing  tliis  letter.  It  turned  out  rather  wtshy* washy, 
but  this  was  probably  due  to  the  fact  that  a  new  editor 
is  at  hand  for  CQ.  Its  misrepresentationst  twisted  facts 
and  just  plaUi  lies  smell  of  Ame  Trossrnan,  but  the  whole 
tone  and  style  of  the  work  is  foreign  to  other  ZB 
columtis^  such  as  the  May  masterpiece.  When  yotJ  get 
right  down  to  it,  the  author  seems  to  be  spoon  feeding 
his  messjige  to  the  readers  with  the  too  frequent  use  of 
the  word — they — instead  of  who  we  kiiow  the  editor  meant. 
Is  this  a  preview  of  K2MGA? 

But  the  grabber  of  the  issue  was  the  letter  box!  .  ,  » 
Congratulations  on  making  CO  once  again  a  responsible 
voice  in  ham  radio.  .  .  .  Factual,  to-the-pomt,  hard  hitting 
.  .  ♦  you  speak  purely  for  the  cause  of  TRUTH  ,  .  .  tests 
of  NC-JOO  with  a  SteamRoller  .  *  *  (it  w^as  actuallv  an 
NC-109|  Mr,  Oliver  seems  to  have  lost  his  memory  along 
with  his  sense  of  humor)  ,  ,  ,  echhli  to  all  of  the  above 
comments,  I  must  also  thank  \VA2TGC  for  his  expose  of 
Goat  Boy's  identity,  previously  unknown  to  the  amateur 
public*  I  feel  sorry  for  you  Ted,  with  friends  Uke 
WA2TGC,  enemies  must  be  a  luxury. 

Although  CQ  did  print  one  letter  against  the  May  edi- 
torial, I  really  wish  it  had  been  one  of  the  ones  they 
received  that  tore  into  the  deceptions  of  the  article,  piece 
by  piece.  I  also  noticed  that  one  reader  plans  on  blaming 
you  for  any  frequencies  lost  at  the  next  ITU  Conference. 
Hmmm,  I  suspect  that  you  are  the  direct  cause  of  my 
brother  getting  grey   hair  at   the  age  of   13,   too. 

Bitl  Orr  misnamed  his  article;  it  skimped  on  predic- 
tions of  Amateur  Radio  Tomorrow  and  gave  us  a  history 
of  the  ITU  and  past  Conventions,  something  w^  could 
have   gotten    from    past    issues   of    QST. 

Back  to  the  editorial  of  CQ  for  July,  in  the  middle  of 
the  fifth  paragraph,  the  sentence  starting — They  will  accuse 
ARRL  ofTicials  of  being  corrupt  .  -  . — one  of  the  most 
exposing  essays  on  the  corruptness  of  the  League  was  wri- 
ten  by  one  of  CQ^s  own  column  authors,  K6BX,  in  his 
**Doylc  Dairy"  letter.  QST  said  nothing  at  all  on  this 
paper,  and  it  must  be  assumed  that  the  ARRL  could  not 
deny  the  acctisations  of  Clif  s. 

Before  ending,  one  question  Wayne,  what  was  the  out- 
come of  your  poll  on  RM-499?  And  (ha),  did  any  ARRL 
officials  show  up  to  count  the  ballots? 

Bob  Sverstedt,  WA6VAT 
No,  Bob»  no  one  has  hown  up  yet.  The  ARRL  IfQ 
gang  knows  that  the  73  poll  was  accurate,  so  why  on  earth 
would  they  waste  time  coming  up  here  to  be  embarrassed? 
Re  CQ,  I  was  under  the  impression  that  Cowan  was  w^rit- 
ing  the  editurtals.  Re  WA2TGC,  since  "Cuke**  never  has 
been  a  ?3  reader  he  didn*t  know  that  I  had  not  ever 
identified    Goat    Boy, 


Long  Sky 


Letter 


Rubbish  Wire 


Mrs,  Harry  Pennington,  Jr.   K5HVZ 
1  34  E.  Agorita 
Son  Antonio,  Texas 


Dear  Wayne: 

Congratulations  on  the  July  issue.  It  came  just  at 
the  right  time  here  as  interest  in  the  vhf  bands  is  starting 
to  put  a  hammer-lock  on  me-  The  VHF  Buyer's  Guide 
added  the  finishing  touch.  I  very  much  like  the  idea  of 
running  special  issues  with  numerous  articles  pertaining 
tq  one  phase  of  amateur  radio,  such  as  these  last  two 
issues    have   been, 

CQ  is  setting  a  record  I  bet  you  w  ill  never  teat,  WajTie* 
They  are  sending  my  copy  later  each  month,  this  time  9 
days   behind    QST   and    14    days   behind    73.    I    simply    had 


When  a  rare  DX  YL  turns  out  to  be  your 
own  daughter,  it  is  indeed  rare  DX,  VR4CM, 
Mary  Pennington  Cowmeadow,  formerh^ 
KSHV'X,  is  now  living  in  the  Solomon 
Islands.  Her  first  radio  contact  was  with,  of  all 
people,  her  parents,  this  week.  Naturally,  her 
delirious  parents  had  planned  it  that  way,  but 
who  could  tell  how  long  it  would  take  to  erect 
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an  antenna  on  the  top  of  a  35  foot  bamboo 
pole,  over  an  exotic  red  blooming  Royal  Poin- 
ciana  tree  to  the  back  landing  of  their  transient 
quarters  in  Honiara,  Guadalcanal. 

Mary  and  her  husband,  Arnold  CowTneadow, 
a  Crowii  officer  in  the  Forestry  Service  of  Great 
Britain,  \vi\\  be  stationed  in  the  Solomon  Is- 
lands for  the  next  tvvo  years.  They  met  last 
year  wliile  they  were  both  students  at  the 
Universit\'  of  Edinburgh  in  Scotland.  Mary 
came  back  to  the  University  of  Texas  last  fall 
to  finish  her  senior  year,  Arnold  arrived  here 
around  Thanksgiving-  They  were  married  in 
December.  Arnold  then  went  on  to  the  Solo- 
mon  Islands  and  Mary  stayed  to  finish  the  se- 
mester and  followed  him  to  the  Islands  in 
Febniar\.  Since  then  they  have  been  in  the 
jungle  most  of  the  time.  His  work  is  to  enu- 
merate and  sur\e\  the  forests-  Thev  have  re- 
cently  been  assigned  a  new  houseboat  and 
launch^  which  w  ill  soon  sprout  a  Zed  L  Special 
beam  to  her  transceiver. 

Mai\*s  ham  adventures  in  the  South  Pacific 
began  before  she  got  out  of  Texas  when  lier 
plane  taking  off  from  Dallas  had  to  dump  3000 
gallons  of  gasohne  from  the  air.  The  retractable 
landing  gear  had  refused  to  retract,  forcing  an 
emergency  landing  on  a  foamed  runway.  Her 
fear  was  not  in  whether  or  not  thev  would 
get  the  plane  down  safely  but  would  she  now 
be  able  to  make  her  connections  on  New 
Guinea's  weekly  plane  to  Guadalcanal.  Another 
plane  was  brought  into  Dallas  and  they  flew 
out  to  San  Francisco  making  up  more  than 
thirty  minutes*  She  had  a  breathless  connection 
with  the  QANTAS  flight  to  Hawaii,  Fiji  and 
Sydney,  Meanwhile  back  to  the  home  ham 
shack,  we  K5HVW  and  K5HVZ  were  fran- 
tically calling  for  Vince,  VK2VC  and  Ed, 
VK2EN  in  Sydney,  Australia.  Vince  and  Ed, 
several  years  ago^  made  a  trip  around  the 
world  and  stayed  with  us  for  three  days  while 
in  the  United  States,  Thev  met  Marv^  at  the 
Sydney  Airport  at  the  unearthly  hour  (for 
hams  especially)  of  7  AM,  For  the  next  thir- 
teen hours  of  her  layover,  they  were  mar\^el- 
ous  hostSj  showing  her  all  of  the  sights  of 
beautiful  Sydney.  At  nine  o'clock  that  evening 
they  took  her  back  to  the  airport.  As  the  offi- 
cials were  checking  her  passport,  it  was  no- 
ticed that  she  did  not  have  a  visa  to  land  in 
GuadalcanaL  No  amount  of  persuasion  from 
Vince  and  Ed  could  get  her  on  the  only  flight 
that  would  connect  with  the  vv^eekly  plane  out 
o£  Kew  Guinea.  Here  indeed,  are  ham  friends 
at  their  best.  Ed's  wife,  Mary  Hukne  gra- 
ciousl}-  invited  Mary  to  stay  with  them  in  their 
lovely  Pacific  beach  home*  For  the  rest  of  the 
week  they  drove  her  around  Sou tliem  Australia, 


They  helped  her  straighten  out  her  visa  prob- 
lem, Ed  took  her  to  his  electronics  plant  in 
Sydney  and  they  inspected  his  brick  kiln.  She 
went  bo^vling  with  Ed's  family  and  swam  in 
the  Pacific  (in  Februar>^-siminier?).  She  was 
able  to  make  contact  with  Arnold  in  Guadal- 
canal who  arranged  to  meet  her  in  Mmida, 
New  Georgia,  where  the  surveying  party 
would  begin  theiz'  jungle  trek» 

Some  years  ago  when  the  girls  were  teen- 
agers, we  had  almost  consecutive  calls: 
K5in^\  K5H\nV,  K5H\X  and  K5H\^.  As 
the  girls  went  off  to  college  in  Viiginia,  Ran- 
dolph Macon  Woman  s  College,  we  were  able 
to  maintain  regular  schedules.  Barbara,  our 
older  daughter,  now  Mrs,  Ben  G,  Bailey,  Hves 
in  Atlanta,  Georgia,  We  have  twice  weekly 
schedules  with  her  and  her  new  call  WA4KFC 
and  the  two  year  old  granddaughter.  Grand- 
daddy  already  has  that  look  in  his  eye;  "I 
wonder  if  she  is  too  young  to  learn  code?" 

Mary  has  now^  been  in  the  jungle  with  Ar- 
nold on  four  different  trips  lasting  from  three 
weeks  to  a  month  each  time.  Once  she  was 
quite  alone  in  her  tent  when  she  reaMzed  that 
her  soUtude  has  been  interrupted  by  a  four  foot 
long  iguana.  Several  days  ago  she  reported  that 
even  the  native  boys  were  panicked  when  they 
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Finally  avallible  In  tiutik  Torm — tlie  teelinic^a]  and  €0O£truetian 
articles  from  the  first  2  yrurs  of  the  ATV  Esfwriro enter.  ATV — 
edited  hy  Mel  Bhadbolt  W0KYQ — Is  the  only  American  magazine 
devoted  to  the  fasctnatlnc  hobby  of  ammteur  teleTlsion,  WA4HW11 
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into  a  fuily  Illustrated  06  page  book.  Some  of  the  roor^  tlian 
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Biblioaraphy  of  ATV  nrticffs 

Complete  inexoensive  viditon  camera 

Quick  and  easy  ATV  transmitter 

0ff  the  air  pylse  generator 

Converting   AT  K   ATJ  to  a  vidieati  camera 
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Bar  generator 

Converting  commercial  UHF  converters  to  ATV 
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Be  prepired  for  those  long  winter  nights:  Get  th«  73  SLx-Pack! 
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Get  all  nf  the  a©  73  boolrs  for  only  $2 
Frequency  M^^at^uriiig  regularise 

Math  fur  the  II am   Bhiick 
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CVV  Manual 

Care   and  FfMlng  of   tlie   llnni    Club 
Mickey   Miker 

A  $-4,50  value  for  only  $2.50 
Order  the  Special  G-Paek 
If   your    doU(3ctlon   of    T3's    iruuiiuilwte^    Are   your   copies   of   73 
ao   dog-ear«d   from    us&   and   re-usc   that    they're   falling   apart? 
l>o    you    have   a    friend    who    doesn't    have    back   copies    of    73? 
B*i*  isJiues  usually  sell  for  50c  but  look  at  this  speeUl  offer: 
Any  4    back    issues   of   73    (excetit    ISSOi    Jafi,    Feb.    Mar    of 
1961.  and  Sum  1962)   for  only  $1   postpaid, 
Qi?<^  second  choice   in   enst*  we   ivavi?   to  substitute. 
Order  from  73  Im.,  I'eterborough,  N*  H, 


Club  Special 

One  of  the  most  rffiportqnf  fynctions  of  o  horn  cfub 
is  to  help  its  members  grow  technically,  A  good 
way  to  do  this  is  to  have  tethnlcal  discussfons  of 
club  meetings.  Mony  artktes  in  QST  and  75  moke 
excellent  texts  for  these  discussions.  While  we 
coii*t  speak  for  QST,  we  are  making  copies  of 
73  available  ot  a  special  price  for  ctybs  and 
other  groups  who  are  interested  in  studying  tech- 
nical topics.  10  or  more  copies  of  the  some 
issue  of  73  may  be  purchased  at  the  special  price 
of  5  for  a  dollar.  Among  the  articles  especiolly 
recommended  ore  the  following,  but  most  other 
bock  issues  since  March  1961  ore  also  ovoilable  for 
this  purpose.  Be  sure  to  mentten  the  club  name 
when   you   orden 

May    €1    How    High    the    Fi 

June     61      Powerhouse     Pros     Part     I 

July     61      Powerhouse     Pros     Part     11 

September     61     Crystal     Oscitlotors 

October    61     VFO    Circuits 

Morch    62    Modulation 

September   62    Synchronous    Detection 

November  62  Those   Different   Diodes 

May   6B    Diode    Modulators 

July  6a   Active   SSB    Modulators 

September    63     UHF     Cavity     Design 

December    63     Sidebond     Lineors 

April   64   Waveguide   Simplif&d 


killed  a  three  foot  poisonous  sea  snake  on  the 
deck  of  their  houseboat.  She  said  as  tliey 
docked  in  a  village  port^  she  was  bewildered  to 
find  that  the  sick  villagers  lined  up  in  front 
of  their  boat  expecting  medical  care.  Since  she 
has  been  back  in  Honiara  (home  of  the  winds) 
she  has  been  studying  daily  at  the  hospital 
under  a  doctor  and  Fijian  nurse  for  a  course 
in  first  aid  and  out-patient  care.  She  reported 
last  night  that  she  had  given  her  first  penicil- 
lin shot  and  observed  (without  fainting)  the 
sewing  up  of  a  woman's  foot  tliat  had  been 
chopped  witli  an  ax. 

Mary  is  fast  becoming  fluent  in  Pidgin  Eng- 
lish* A  car  is  called  a  "schooner  belong  bush". 
A  headache  is  "sore  leg  belong  head/'  Even 
the  newscasts  are  given  in  pidgin;  as  well  as 
a  daily  medical  care  program  tliat  is  broadcast 
tlnough  out  the  Islands  in  pidgin. 

The  day  her  ham  gear  arrived,  she  rounded 
up  a  collection  of  houseboys  (calico  lap  laps) 
to  help  with  her  anteima  erection.  She  had  the 
guy  wires  attached  to  a  35  foot  bamboo  pole, 
then  she  signaled  for  ever>^body  to  lift  It  be- 
came increasingly  obvious  as  the  pole  stalled 
that  the  guy  wires  were  too  short,  so  dow^  it 
went  for  modifications*  With  the  new  longer 
guys  spliced  in  and  a  second  erection  about  to 
begin,  a  car  rounds  the  comer  and  unseeingly 
becomes  impaled  in  her  wires*  This  time  it  was 
really  (bugger  up  finish)  and  less  than  an 
hour  before  her  scliedule  with  her  parents.  Ex- 
tracting what  was  left  of  the  guys  and  antenna, 
she  again  started  over;  obviously  the  long 
awaited  first  schedule  would  again  be  de- 
layed. This  time  a  land  rover  arrived  filled  with 
forestry  department  personnel.  They  fell  on  the 
project  with  efficiency  and  speed  and  had  her 
(rubbish  wire  long  sk>'^)  in  place  five  minutes 
before  schedule  time,  (Rubbish  is  the  opposite 
of  number  one.) 

Mary    signed    out   last   night   with   "I   love 
getting  DX,  but  being  DX  is  the  greatestl" 
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Phone  Men 


Hector    French    W1JKZ 
9  Davidson  Road 
Wakefiefd,    Mass. 


A  lot  of  phone  men  are  proud  of  their  crisp, 
clean  audio,  even  when  it  isn't.  The  circuit 
fanatics  will  even  give  you  a  blow-by-blow 
account  of  what's  going  on  in  their  sp^ich  de- 
partment, all  the  way  from  the  mike  to  the 
antenna.  That's  fine— but  does  anyone  know 
where  this  speech  energy  comes  from  in  the 
first  place? 

If  you  ask  a  medical-style  Doctor,  he'll  reply 
that  speech  comes  from  the  interaction  of  com- 
plex groupings  of  neuro-muscular  systems,  im- 
der  the  control  of  the  bain.  Then  he'U  charge 
you  nine  dollars. 

WeU  ,  .  ,  I  m  not  sure  that  this  reply  does 
much  good,  and  in  the  second  place  I  didn't 
understand  it,  and  in  the  tliird  place  it  wasn't 
worth  nine  dollars  in  the  first  place, 

*73''  readers  wiU  therefore  be  happy  to 
leaiTi  tliat  they  can  save  lliose  nine  dollars,  and 
buy  a  three  year  subscription  instead,  because 
this  issue  of  "73"  is  about  to  answer  that  old, 
old  question:  "Why  is  the  phone  man?" 

The  ansM-er  is  clear.  Here  it  is:  The  great 
American  plione  man  is  built  like  a  bagpipe, 
and  works  the  same  way. 

Does  he  sound  hke  one?  Read  on. 

The  leather  %vind-bag  imder  the  piper's  arm, 
for  instance.  This  funiishes  the  air  for  the 
pipes.  The  piper  keeps  the  bag  full  of  air, 
through  a  blow-pipe  he  holds  in  his   mouth. 

The  phone  man  works  in  just  the  same  way. 
His  lungs  are  like  the  bag  of  wind,  and  he 
forces  out  the  air  with  his  respiratory  muscles. 
YouVe  probably  not  conscious  of  these  muscles 
if  you've  been  breathing  regularly  lately,  but 
you  can  feel  them  working  by  imitating  the 
ho-ho-ho  of  Santa  Glaus, 
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1-81  SELSYN  moiCATORS— XInt  for  antenna  beam  direction 
indicator  with  I2v  60cy  power.  350'  dial  marked  0-36. 
Used  Good  ¥1*9i  ea.     3/$3.00 
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ARC-1  TRANSMinER— 100  to  156MC,  AM,  10  channer.  Com* 
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FIELD  STRENGTH  METER  100  to  156MC  Calibrated  Dial 
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teries. Used  less  battertes $6-95 

HfSH  VOLTAGE  PROBE— Rated  for  50kv  with  VOM  or  VTVM. 
Has  500  megohm  Hi-Voltage  resistor.  Large,  high  quality 
probe  that  sells  for  over  $12.00  Brand  New  . .         $2.95 

CARBON  PILE  RHEOSTAT— Heavy  duty  compression  type  1500 
watts  0,01  to  2  ohms  with  53  carbon  plates  3''k3". 
Brand  New . $24.95 
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erei   TuIw  \m\  wants   m  900mc,   63  watts  @  2000mc   .   EX 

Socket  Air  System   Typo  for  tilfil   tube*  used EX 

SWR  Brttlo«  lidOW  50-1000  mc.W/Dlocles  and  Meter  EX 
RE2/ARC5  Ant  Relay  W/Motor  &  Vacuum  Capacitor  EX 
Blowijr,  Axivarif!  Tyne  m  p.fin.  12-24T  AC/DC  ...EX 
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l-fl2-A    Navigators    Inilieator,   Fivo   incb    GOOD 

BDIOO  Sw'board  W/lO  BK27A  Polar  Relays,  Meter  GOOD 
fOSU/APAII    VV/SJ3PI   &  U  tube&  EX  for  Panadaptr.  EX 


APXI  le&a  tubes.  A  Warehouse  of  parts.  30  lbs. 
TN8  or  mm  Tuning  Unit  for  APXl  w/3  tubes 
TSI55C  Signal  Generator  2700-3400mc.  W/Book 
APNI  Xeeivr  42Mtnt'  W/Wobulalor.  Less  tubes  .. 
UCCS  Receiver-TESTER  in  Fiheri?r!aBs  trunk  .. 
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TCS-110V.  AC  POWER  SUPPLIES 
TCS  24V.  DC  POWER  SUPPLIES 


UPX  lA,  UPX-e.  UPA,  UPM,  TS,  PRC, 
GRC.  COLLINS  TYPES.  BENDIX  TYPES,  ETC, 
WE  WILL  PAY  HIGH  PRICES  FOR  GOOD, 

CLEAN  MATERIAL 

-TELEMARINE- 

COMMUNICATIONS 

T42  West  B'WAY,  NEW  YORK  13,  N.  Y. 
PHONE:  COrtland  7-5444 


SEPTEMBER  1964 


87 


■■ 


IH 


When  you  try  out  tliis  ho-lio-ho  (without 
tlie  wife  aiid  kids  aj'Oimd;  they'd  think  you'd 
just  blown  yoiu'  cork) ,  stand  up  to  do  it— don't 
sit  down.  And  be  sure  to  make  it  a  vigorous 
one.  When  you  do  this^  you  may  find— and 
you  will  find,  if  youVe  done  it  with  plenty 
of  that  old  enthusiasm— that  you're  forcing  out 
the  air  by  using  all  of  the  muscles  from  your 
chest  down  to  your  abdomen. 

Now  try  it  again— but  this  time  sitting  in 
your  chair,  with  your  feet  up  on  the  table.  See 
the  difference?  Standing,  your  voice  can  sound 
like  the  pipes  calling  the  clans.  Seated,  all 
scnniched  up^  your  voice  is  more  apt  to  soimd 
like  a  two-bit  haiTuonica,  under  a  blanket,  in 
the  rain. 

So  who  ^vants  his  QSOs  standing  up?  Not 
many;  I  know  I  don'^t.  But  at  the  very  leasts 
keeping  to  a  good  seated  posture  is  guaranteed 
to  improve  the  clarity  of  your  voice,  to  help 
you  get  through  the  QRM,  and  to  project  a  bet- 
ter image  of  the  person  beliind  the  mike. 

So  let's  go  back  to  the  bagpipes  again.  I've 
spoken  of  the  wind  in  the  leather  bag.  This 
wind  is  forced  out  tlirough  a  double-reed  sort 
of  affair  at  the  wind-bag  end  of  the  chaunter^ 
or  chanter.  These  double-reeds  have  just 
enough  room  between  them  {or  the  air  to  pass 
tlirough.  As  it  does,  this  air  sets  the  reeds  into 
vibration,  to  modulate  the  air  stream  and  form 
some  of  the  somids  which  eventuallv  come  out 
as  music,  (My  neighbor  says  that  the  wind 
from  a  bagpipe  will  never  be  music,  but 
that's  his  opinion,) 

The  phone  man  works  in  just  the  same 
way.  His  laiynx  (Adam's  apple;  voice  box) 
contains  a  pair  of  muscles  which  have  just 
enough  room  between  them  for  the  air  to 
pass  through,  just  like  the  double-reed  in  the 
bag-pipe.  When  the  air  passes  through,  it 
sets  these  muscles  into  vibration,  to  modulate 
tlie  air  stream  and  form  some  of  the  sounds 
which  will  eventually  be  shaped  into  speech. 

There's    one    important    difference,    though, 


between  the  reeds  in  the  pipes  and  the  muscles 
in  the  larynx.  The  bagpipe  reeds  are  merely  a 
pair  of  reeds,  and  that's  all.  The  muscles  in 
die  larynx  are  under  the  control  of  tlie  speaker. 
He  can  change  their  tension  and  spacing,  to 
help  detei^mine  the  frequency  and  waveform 
of  his  vocal  noises. 

This  difference  makes  for  a  lot  of  trouble, 
as  far  as  a  100%  QSO  is  concerned.  Here's  whv: 
these  two  muscles  aren't  the  only  ones  in  this 
part  of  the  throat  and  neck.  All  it  takes  is  a 
little  tension,  or  fatigue,  or  bad  speech  habits, 
and  these  other  muscles  A\all  tighten  up  to 
give  a  tensed,  pinched,  flat,  mipleasant  tone 
of  voice.  Singers  and  wind  instiument  mu- 
sicians have  to  learn  how  to  keep  these  other 
muscles  relaxed,  so  they  won't  interfere  with 
tlieir  tone  production.  If  I  tighten-  up  these 
other  muscles,  my  clarinet  tone  and  intonation 
go  all  to  pot.  Wouldn't  it  be  logical  to  assume 
that  something  similar  applies  to  a  radiophone 
conversation,  so  that  a  more  efficient  forma- 
tion of  the  speech  sounds  would  result  in  a 
more  efficient  use  of  the  modulation  capabili- 
ties of  tlie  rig? 

Here^s  a  little  experiment  you  might  want 
to  try.  It  not  only  demonstrates  what  happens 
when  you  relax  these  other  muscles,  but  it  will 
help  you  learn  where  they  are,  what  they  feel 
like,  and  how  to  relax  them.  This  time,  have 
the  XYL  on  hand  to  listen;  she  probably  heard 
you  going  through  that  ho-ho-ho  routine,  any- 
how. 

Here's  what  you  doi  sit  in  a  comfortable 
chair,  one  that  lets  you  relax,  but  stiU  gives 
you  a  firm  support,  for  a  good  seated  posture. 
It  should  support  you  to  your  shouldei^s;  there 
should  not  be  a  head  rest* 

Now  speak  a  few  sentences  to  the  XYL 
as  a  standard  of  comparison-  Recite  "Maiy  Had 
a  Little  Lamb,"  or  read  off  the  index  to  this 
issue  of  ''73/'  or  recite  any  familiar  sentence  or 
verse. 

Are  you  relaxed?  Fine.  This  experiment  is 
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actually   an  exercise;   take   about  ten   seconds 
to  go  around  the  circle  once. 

First,  you  let  your  head  roll  forward  by  its 
own  weight,  until  yom'  chin  is  just  about 
toucliing  your  chest.  Don't  force  it;  let  it  go 
of  its  own  accord.  Then  roll  vour  head 
slo-o-owly  over  to  the  right,  until  it  is  resting 
on  youi*  right  shoulder.  Don't  stop;  roU  your 
head  along  smoothly  towards  the  back^  until 
you're  looking  up  toward  the  ceiling.  (Don't 
force;  let  it  go  by  itself).  Keep  going  .  .  . 
over  on  yarn*  left  shoulder  .  .  .  forward  to  yom- 
chest  ,  .  .  relax  a  moment^  then  raise  your 
head. 

Now  repeat  the  same  sentence  or  verse  you 
gave  before.  Surprised? 

I  had  a  friend  try  tliis  whose  voice  usually 
sounds  like  a  nervous  breakdo\vn  looking  for 
someone  to  happen  to.  After  going  ai^oimd  this 
circle  exercise  just  once^  his  voice  changed 
completely— for  a  couple  of  minutes,  anyhow, 
until  his  regular  speech  habits  took  over  again. 
His  voice  had  turned  big  and  deep,  and  as 
relaxed  as  a  wet  noodle.  The  kind  of  voice  that 
commands  respect  on  the  air,  and  anywhere 
else,  for  that  matter. 

But  Tm  getting  away  from  the  bagpipes. 
When  I  left  off,  the  aii*  was  going  thi^ough  the 
double-reeds,  which  were  vibrating  to  modu- 
late the  air  stream,  and  make  a  noise  which 
the  piper  will  control  to  make  his  music.  To 
do  this,  the  chatmter  thi'ough  which  tliis 
modulated  air  stream  passes  has  a  series  of 
holes  along  its  length.  The  piper  places  his 
fingers  on  these  holes  and  plays  the  chaunler 
hke  an  oboe,  to  fonn  the  series  of  notes, 
trills,  shakes,  cuts,  and  wai^blers  known  as 
bagpipe  music. 

The  phone  man,  now  .  .  •  the  noises  from 
his  larynx  are  just  that:  noises.  Just  as  with 
the  piper,  the  phone  man  must  control  these 
noises,  to  fonn  the  sounds  of  speech.  He  does 
this  by  the  tension  and  spacing  of  the  muscles 
in  his  laiynx  (just  described ),  and  by  the 
positions  of  his  tongue,  jaw,  and  lips. 

Here's  where  the  phone  man  runs  into  his 
most  common  fault;  lazy  pronoun ciation.  He's 
apt  to  share  the  great  American  speech  malady 
of  "the  mumbles."  He  doesn't  open  his  mouth 
wide  enough,  for  the  somid  to  get  out;  he 
doesn't  waggle  his  jaws  as  much  as  the 
syllables  require;  he  doesn't  bother  making  his 
tongue  nimble  enough  to  foim  his  vowels  and 
consonants  so  they  don't  all  sound  alike. 

Here's  where  the  XYL  can  help  in  some 
more  experiments,  this  time  in  trying  to  im- 
prove yom^  percent  iateUigibility  by  a  more 
cai'eful  formation  of  words.  What  you'll  do  is 
this;  leave  on  a  couple  of  radios  and  the  TV, 
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to  give  some  QRM.  Find  a  pair  of  locations 
where  the  XYL  can  hear  only  about  80%  of 
what  youVe  saying,  when  you  read  to  her 
from  the  paper,  for  example.  Then  when 
youVe  a  good  idea  of  how  much  she  misses 
when  you're  speaking  normally,  try  using  this 
more  vigorous  word  formation,  and  see  if  it 
helps,  Look  for  mare  motion  of  lips,  jaw,  and 
tongue,  not  for  more  volume. 

You  might  iTin  into  a  little  trouble  here  if 
you  concentrate  on  your  mouth  motions  too 
much— you'll  end  up  like  the  caterpillar  that 
starved  to  death  because  he  couldn't  figure  out 
which  foot  to  move  next.  What  may  happen  to 
you  is  that  all  this  concenti^ation  starts  to 
interfere  with  a  procediu^e  which  should  be 
automatic,  to  the  point  where  your  voice  stalls 
to  sound  artificial,  and  not  like  yourself  at  alL 

There's  a  simple  cure  for  this  tendency: 
wliisper  the  words  first.  When  youVe  whisper- 
ings  you    use    a    much    more    complete   word 
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formation  with  your  mouth,  since  you  don't 
have  any  sound  from  your  larynx  to  work  with. 
Then,  when  you've  found  out  by  whispering 
how  you  should  have  been  forming  these  words 
all  along,  speak  it  out  loud  the  same  way  and 
see  if  the  XYL  notices  an  improvement  in 
intelUgibility. 

There's  another  trick  to  improving  your  in- 
telligibility that  vocalists  and  orators  use  all 
the  time.  Bagpipes  don  t  need  it,  because  when 
you  hear  a  bagpipe,  you  know  what  it  is— 
but  a  vocalist  has  to  be  able  to  cut  through 
the  QRM  of  a  whole  team  of  musicians  com- 
peting with  her  at  something  like  30  db  over 
S9,  and  make  sure  you  get  every  word.  Seems 
fust  the  thing  for  phone,  doesn't  it? 

Here's  the  trick:  just  form  the  words  as  far 
forward  in  your  mouth  as  you  can.  I  can't  tell 
you  how  to  do  it  by  analyzing  what  goes  on 
inside  your  moutli;  you'll  just  have  to  try  it 
yourself  until  you  get  it.  Your  voice  will  have 
a  new  ring  and  clarity,  with  a  slight  flavor  of 
coming  down  with  a  cold,  since  youVe  now 
including  the  very-important  resonant  cham- 
bers  of  head  and  noise  in  your  speech  produc- 
tion. This  front-of*mouth  word  formation  has 
a  lot  to  do  with  the  ability  of  some  amateurs 
to  be  heard  and  understood  at  a  signal-to-noise 
ratio  that  leaves  everyone  dse  down  in  the 
mud. 

Then,  if  the  XYL  is  still  listening,  try  them 
all  out  on  her:  body  relaxation,  for  a  freer  use 
of  the  breathing  apparatus;  throat  relaxation 
for  a  relaxed,  bigger  tone;  more  vigorous  use 
of  month,  jaw  and  lips,  together  with  word 
formation  toward  the  front  of  the  mouth,  for 
improved  clarity.  Try  it  out  on  yourself  with 
a  tape  recorder,  feeding  in  known  amounts 
of  QRM.  Try  it  out  on  the  air  to  see  if  you 
get  reports  of  improved  audio,  or  of  cutting 
through  the  QRM  any  better. 

One  last  item;  very  important  It's  this: 
there's  a  lot  more  to  it  than  just  cutting 
tlirough  die  QRM  and  making  contact.  There's 
also  the  matter  of  courtesy,  of  making  the  other 
fellow  sound  as  though  you're  interested  in  the 
QSO,  Why  should  be  bother  listening  if  your 
voice  doesn*t  sound  interested,  either?  A  firm, 
clear  voice  commands  respect,  on  the  air  as 
well  as  an>^vhere  else;  tune  over  the  band 
some  night  and  see  if  this  isn't  so.  Remember, 
when  you're  on  the  air,  your  voice  isn't  just 
a  medium  of  communication:  your  voice  is 
you. 

So  have  fun.  Here's  to  good  rag-chewing, 
and  lots  of  DX. 

And  if  you  know  where  I  can  get  a  good 
bagpipe,  let  me  know* 

,  .  .  WIJKZ 
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(W2NSD  from  page  4) 
mitter  to  operate  K2US,  Letters  from  several 
other  visiting  hams,  some  permitted  to  operate, 
some  not. 

There  seems  no  question  now  that  the 
Washington  Amateur  Radio  News,  ARRL's 
unofficial  hate  sheet  dedicated  to  the  downfall 
of  the  Institute  of  .Amateur  Radio,  is  being  sent 
to  all  loAR  members  Hsted  in  the  July  issue  of 

Here  At  73 

W  ith  the  closing  down  of  the  Parts  Kits  pro- 
gram and  the  Radio  Bookshop,  weVe  been 
able  to  get  to  work  on  other  projects;  One  of 
the  first  was  the  printing  of  the  amateur  regs 
for  the  Institute,  Next  we  printed  a  good  sized 
book  of  articles  that  liave  appeared  in  the  past 
issues  of  the  ATV  Bulletin,  most  of  which  are 
long  out  of  print.  This  book  is  a  must  for  all 
of  you  interested  in  ham  TV  ...  $3.  Next 
our  little  press  swung  into  action  and  turned 
out  a  book  on  test  equipment  and  how  to  use 
it  You  can  do  a  lot  of  things  with  yoiur  test 
gear  you  never  thought  of.  Then  we  printed 
a  book  on  Parametric  Amplifiers  which  VHF 
men  should  find  invaluable.  Paramps  are  get- 
ting down  to  where  you  can  build  them  your- 
self and  get  them  working.  This  book  shows 
you  just  how  to  do  it. 

The  press  hasn't  had  a  chance  to  cool  for 
quite  a  while.  As  soon  as  the  Paramp  book  was 
done  we  put  out  6 -UP  and  yUuted  printing  our 
VHF/UHF  Antenna  Handbook.  Our  Receiver 
Handbook  is  on  the  way  and  sliould  be  done 
before  the  end  of  August,  All  this  printing  has 
been  made  possible  by  our  acquisition  last 
spring  of  a  3000  pound  paper  cutter  and  a 
huge  paper  folder. 

Though  I  really  haven  t  had  the  time,  iVe 
been  going  up  to  73  Mountain  two  or  three 
nights  a  week  and  operating  on  six:  and  two. 
Six  was  opening  up  frequently  during  early 
July  and  late  June  and  I  worked  about  600 
different  stations  in  some  40  states.  The  best 
DX  was  California.  The  500  watts  and  16  ele- 
ment Cushcraft  Col  in  ear  made  DXing  a  snap. 

The  real  thrill  was  down  on  two  meters. 
Here  I  had  a  336  element  Cushcraft  Colinear- 
Yagi  antenna  and  500  watts.  The  results  are 
almost  beyond  belief.  On  a  normal  evening  of 
operation  I  contact  between  80  and  100  differ- 
ent stations  during  a  four  horn-  stint.  Most  con- 
tacts are  hello- goodbye,  but  sometimes  I  get 
wound  up  answering  questions  and  talk  for  a 
half  hour  or  more.  It  takes  me  from  two  to 
three  hours  to  tune  from  one  end  of  the  band 
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hook  hi  li'lbergliisa  Suitcase,  40  lbs,  fob  Tacoma,  10  UK 

Wn..  only ,.,..  '^-^^ 

NEW  LOW  PRICE  on  unfeiradyd  SILICON  DIODES,  various 
PIV's  &  CurronU,  some  good^  some  bad,  you  grade  them 
with  Instruction  inehided.  7  95 

mri  for  nnly ^ 

GRTD  CQNOITION  TELETYPE  riffht  off  operating  lino, 
ttli  w/SVN(Jll  iimtorB.  No  pwr  spHes.  Clean,  oiled,  no  rust. 
We  will  send  yon  any  repair  parts  you  need  FREE  es^eept 
window  tglsisa    If  yiui  Hpeclfy  part  No5.>  so  get  the  books  too. 

Mod,  15  flond/rcvo  plus  hl-base  T;ypjiig  Eeperforator  plus 
it  14  Trans -Die tr,  all  in  operator's  console  cabijiet  \^/pHPt^r 
gtorage.  etc.  Made  of  panels  which  open  out  on  175  OD 
piano    hiPffes    fi>r    ffii  ly    access    to    all    machines         i  i  m-ww 


Same  except  ninritirjr   is   Mod.   19 
Mod.  14  Tram-lHsirUi.   with  covur 


^^^_^^. .....  195.00 

.  .  .    37.50 

Books  (TMll):  —352  on  Mod.  15  S7.50.  —2222  on  ifrl4 
TD,  $8.50*  —2223  on  ^11  Typing  Reperf,  $9.00-  —2216  on 
Mod    ]f1.  Slg.50, ^^^_ 

ID.OQ 


ARC-3.    Anr.27.    ART- 13    TEGH.    M.VXT7-\LS    each 


TEKTRONIX    SCOPES  grid   OK  &  gorgeous,   w/books:   it5]4A 
or    it511D:    DC    to    10    mc;    umnlL    30    DQv/cm;         395  00 


sweep   caiib.    uy/em:   calib.    deflection 
it514AI> 


±-5240:   For   'r\'    suit  ion    pn^incers 


450.00 
550.00 


GERTSCH     RATIOTRAN    PT-5R    AC    Voltage    Pivider     OOI  % 
fltciirate.     50-10.(>(IO     cy.     5     dccadea     plus    final         175^00 


Interp,  slldewlrc.  rack  mtg   . . . ,  - ■  ^^ 

w/RT-200  xfrmr  ^v    -\\.   to  reverse  pohirity 


200.00 


Measurements  Corp.  Model  80.  General  Radio  .=-102 1 A  senes. 
Geiiftral  Radfo  if805*C.  Navy  LP.  TS4I3/U,  Boonton  AM/FM. 
etc,  STANDARD  SIGNAL  GENERATORS  GALORE:  AM  earn- 
pletely  checked  out  and  certified  OK  ready  to  use.  ASK  FOR 
LIST1  Also  LINE  VOLTAGE  REGLILATOBS.  Regulated 
Power    Supplies,    etc.    &    TELL    US    YOUR    WEEDSJ 

LEEDS  &   NORTHUP:  Kelrin-Varley  ~ 

Volt.  Divider  .01%,  20K  ohms.   4-diElt    


ii-47fi0    4-dial    .1*^    DC    Wheati^lont^    Kridpe 


i*2310*c  pointer  gal  tap,    for   a  bore 
U^ESTON  ^4 JO   point* r   galTanometer 


^5430 A,   sluitlar    above,    ^alvo   built   in 


^^-4725    5- dial    DC    Wheautone    Bridge 


05  ^f 


^2430-e  Lamp  A  Scale  galvo  for  aboye 


RUIUCON  galiPO  irery  sfJtallar   to  above 


i^5305  Power  Cable  Fault   Bridge  -I-  Rheon 


49.50 

100.00 

27,50 
37.50 
125.00 
275,00 
150.00 
125.00 
2?5.00 


PLENTY     MORE     WONDERFUL     MATERIAL!    Ask    for    your 
needs!  We  ALSO   BUY  your  excess  mdse. 

R«   E«   GOODHEART   CO.,   INC. 

Box   1220  GC  BEVERLY  HILLS,  CALIF.  90213 
Phones:    Area    213,    office    272-5707,    messages    275*S342« 
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CLOSE  OUT  ON 

THE  FOLLOWING   KITS 

iffnifed  supply.  Don't  delay. 


TRANStSTOR  POWER  SUPPLY.  April  63. 
WUSI 


QRP  TRANSMrTTER,  March  63. 
WIMEL 


$22,50 


$5,00 


SW    CONVERTER   FOR   HAM    RECEIVER.   Au- 
gust 6Z 

W2LLZ         .  ..  ...$n.oo 


RECEIVER  DECEIVER,  January  64. 
W2RWJ    .././. ,, 


$15.00 


SIX   METER   CONVERTER,    May  63    No   xtal. 
WA2HV  K    . . , ^ H^ ,  ,  ,  - » -51 J  ^00 


QRP  KILOWATT.  March  63, 
WA4DQS    


p     I     t9    9mw*-r.»m 


CAST  IRON  BALUN.  September  63. 
WAWKM    


$5.00 


$3,00 


NUVJSTOR     PRE  AMP     FOR     15-20     METERS. 

April  6B. 

W6SFM-!  $4.00 


CW  NOISE  LI  MITER.  September  63. 

W6SFM-2  :., 


$3,00 


PORTABLE    40M    TRANSMITTER.    March    63, 
K6LIY-1    ,.,, $22,50 


PORTABLE  40M  RECEIVER.  Morch  63. 
K6LJY-2 


$15.00 


TWO      MTTER      ANTENNA      COUPLER-SWR 

BRIDGE.    -  -  th, 

Vi/6TKA-1     .$9  50 


BOURBON  S-METER.  September  63. 
W6TKA-2 


^  t-hillrfe         ■>#« 


TONE      MODULATED      XTAL 

October  62. 

W9DUT-3     

NOISE  GENERATOR.  April  63. 

i    !   '  ^'f  I   I^J■M^  s      *     a      £■'■      ■      "tS      ■■■-■■■*i      Iibi 

COIL  EVALUATOR.  )une  63. 


STANDARD. 


$6,00 


$12.00 


,,$9.00 


$8.00 


40w    TRANSISTOR    MODULATOR.    September 

62- 

VE7QL .$25.00 

NOISE   GENERATOR.    InvoJuafale    test  instru- 
ment for  tuning  up  rf  stoges,  converters^  etc, 
voltage   regulated  by  a  ener  diode.    Kit   in- 
cludes even  the  bottery  ond  mini -box. 
K90NT  , ....$5.00 

TRANSISTOR  TRANSCEIVER.  One  of  the  most 

popular  kits  we've  ever  assembied  is  this  six 
meter    miniscute     transistorized     transceiver 
Really  works.   Hundreds  built.   See  page  8  in 
the  May  '63  i£sue.  Five  transistors, 
K3NHI .........$25.00 

TWOER  MODIFICATION,  Increase  your  selec- 
tivity considerably  by  installing  a  new  trtode 
7587  nuvistor  stage.  This  is  our  best  selling 
kit  to  dote.  Everything  you  need  for  the 
modification  is  included.  See  June  '63  page  56 

CW    MONITOR.    Connects    right   across   your 
key  and  gives  you  a  tone  for  monitoring  your 
bug.  Page  44,  June  '65. 
WA2WFW ..,.,,,..,,$4,25 


73  Inc. 
Peterborough^  N.  H 


to  tlie  other,  working  stations  as  I  tune  up  the 
band.  The  bulk  of  the  contacts  are  down  in 
the  New  York  City* New  Jersey  area,  but  they 
go  right  on  down  to  Haropton,  Virginia. 
KlIED/4  in  Hampton  calls  me  almost  ever\^ 
night  that  I  operate  and  lets  me  know  how  my 
signal  is  doing  down  there.  Normally  it  runs 
around  S-6,  hut  he  has  heaid  it  25  db  over  9! 

Under  normal  conditions  I  have  no  great 
problem  in  working  fellows  in  New  York  City 
with  Twoers  and  a  five  element  beam,  IVe 
worked  Twoers  all  the  way  down  to  Baltimore* 

When  I  first  got  on  with  the  Big  Signal  I 
figured  tliat  I  would  work  fellows  as  fast  as 
I  could  and  that  eventually  I  would  have  given 
everyone  a  contact  witli  New  Hampshire  that 
wanted  it.  Then  I  could  settie  down  and  rag 
chew.  Haw[  I've  contacted  over  800  different 
tw^o  meter  stations  so  far  in  tlie  last  six  weeks 
and  there  is  no  sign  of  my  nmning  otit  of  new 
contacts*  1  may  never  get  to  rag  chew  on  two, 
I'm  not  complaining. 

I  sure  would  like  to  work  some  fellows  do\\Ti 
in  North  and  South  Carolina,  Til  try  to  be  on 
every  Tuesday  and  Saturday  night  on  about 
145.000  mc  at  2300  local  time  on  CW  and 
listening  for  calls  around  that  frequency  or 
between  144.0-144.1.  Til  be  on  as  many  Fri- 
days and  Sundays  as  I  can  too. 

,    .    .   Wayne 

(Sixer  Linear  from  page   15) 

Then  cut  off  the  rf  input  drive,  apply  plate 
and  screen  voltage  and  tune  CI  and  C2  over 
theii'  ranges.  No  self-oscillation  should  occur. 
It  is  assumed  that  everything  is  in  good  work- 
ing order,  that  tlie  grid  and  plate  circuits  tune 
well  abo\  e  and  well  below  the  50  mc  band. 
Actually  diese  tests  above  are  final  ones.  The 
whole  process  should  be  repeated  several  times 
in  order  to  be  sure  that  everything  is  in  good 
shape- 
Linear  Tune-up 

The  rig  should  work  OK  if  you  make  it  up  as 
shown.  However,  I  advise  you  to  check  with  a 
25  wMtt  bulb  as  a  dummy  load  first.  With 
between  M  watt  and  a  watt  input,  you  should 
get  20  to  25  watts  output,  using  350  to  450 
volts  and  100  to  150  mils  on  the  plates.  Be  sure 
and  overload  the  plate  coupling!  Linears  like 
that!  Without  load  you  should  get  a  good  50^ 
plate  dip  in  current,  and  good  fat  smoky  sparks 
with  a  pencil  (wood!)   on  the  plates. 

Listening  with  the  diode,  transistor  amplifier^ 
and  padded  earphones,  you  should  hear  the 
kind  of  modulation  you  like  to  hear.  Overdrive 
the  grid  circuit  and  see  if  you  can  make  it 
distort.  It  should  when  you  go  up  much  o\  er 
a  \^  att  on  the  driver  output-  You  then  reduce 
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it  back  to  where  it  sounds  good.  Your  Sixer 
may  not  be  able  to  cbi\'e  it  that  hard.  You  will 
easily  find  the  input  level  that  should  not  be 
exceeded,  Incidendy,  though  not  surprisingly, 
the  dri\'e  can  be  increased  if  more  plate  and 
screen  voltages  are  applied  to  tlie  liiieai.  You 
can  go  up  to  500  volts  if  you  really  insist.  Just 
watch  those  plates  for  color!  I  could  not  see 
any  color  at  60  watts  input.  With  23  to  30 
watts  output  without  modulation,  and  more 
with  modulation. 

On  The  Air  Tests 

I  put  up  a  portable  four  element  6  meter 
beam  about  10  feet  o\  er  tlie  roof  with  RG-8/U 
feed  line.  Using  dose  coupling  between  L3 
and  L4  and  no  plate  dip,  I  listened  in  with 
the  diode  for  linear  results.  Sounded  OK,  so  I 
stood  by  on  tlie  band,  A  heavv  call  came  on, 
'Tve  been  listening  to  you  Bill  ever  since  you 
put  that  carrier  on.  Sounds  great."  That  was 
encouraging.  Worked  around  Ja  dozen  stations 
until  a  lot  of  QRM  from  Florida  and  Iowa 
started  up,  (Yes,  on  50  megacycles!)  Of  course, 
if  you Ve  been  on  6  working  locals  and  such 
for  wrecks  on  end,  DX  is  alright. 

Comparisons  between  the  "bare-foot*'  driver 
and  the  same  with  the  linear  added  shous 
quite  a  diBFerence  alright.  On  distant  stations, 
like  Lyudboro,  N,  H.,  47  miles  airhne,  the 
signal  at  one  watt  is  near  the  noise  level  with  a 
Sixer,  but  with  the  linear  added  reports  were 
''Solid  eopy^  S  9,"  Well,  you  know  those  S- 
meters! 

The  whole  business  of  an  AM  linear  boils 
down  to  this;  youVe  got  a  $1,73  tube  dissipat* 
ing  some  20  to  25  watts  and  putting  out  a 
full)  modulated  signal  of  some  30  watts,  with 
quite  a  bit  more  on  modulation.  This  is  driven 
by  a  less  than  one  watt  signal  from  the  Sixer 
or  other  little  unit. 

Just  remember,  to  repeat,  as  it  says  on  page 
19,  RCA  TT5,  "The  maximum  efficiency  of 
an  AM  linear  varies  from  approximately  33%  for 
an  unmodulated  carrier  (who  needs  one)  to 
an  approximately  66%  for  a  fully  modulated 
carrier/' 

What  more  do  vou  want  from  a  $L75  tube 
and  a  one  watt  modulator? 

•  •  *  i\.r^rji_i 


302A 


RANGE 
FILTER 


3  MFD 
4000v  DC 

8  MFD 
1500V  DC 

15   MFD 
1000V  OD 

10  MFD 
600¥  DC 


1*'  CRT,  P-1  phosplior,  HHAND  XEW 
Cfttl  AF  goof,  made  in  Jan.  1963}.  60@t 
DC  max,  on  deflection  plates.  Pits 
oin«t  soi^k^L  Ship  ping  weljstii  S  pounds, 

"POOR  MAN'S  a*5er."  Xavy  type, 
black  crackle  finish.  alopliiE  front,  wUli 
two  jacks,  cord  with  PL -55*  three  posi- 
tioE  swilch-range  passes  1020  cycles, 
pbone  rejects  ll)2n  crydea,  both  no 
flltar  aciiozi.  Shipping  weight  Z 
pounds*  BRAJVB  NEW 

Oil  filled  ,SPHAGUE.  4^  x  3  x  6Mj^ 
with  l^"  ceramic  t.cniilrKil^.  Phipplup 
weight   8    pounds.    BUA.ND    NF^W,    ea, 


$3.50 


$t,95 


$6,95 


^Giinrsintead  for  22rjOv  DC).  3Vj  x  2% 

X     fiM."    with     ^^     button     terminals.      43  75 

Shipping   weight   5   LBS,    NEW  ^  ' 


Qwfd,  clean.  take-o«ta.  3%  s  2%  i 
4*4'  with  *4'  biaton  terminals.  Ship- 
tilnjf  weight  4  pounds 

Good^   clean*    take-outs*    3*4    i    1^    x 

4H',  with  %'^  hutUm  xeTtnitmU,  Ship- 
ping weight  2  pounds. 


$1 .25 


B9C 


I'a. 


StniiSp     for    last 
order,  1 5c  pair. 


three    aboTe,    with 


POWER 
TRANSFORMER 


FILAMENT 
TRANSFORMER 


llTf  60  cycle  Upped  prfmair;  370-0- 
370  at  165  ma;  0.3v  at  Z%A,  0r  at 
SA  itecondarlesj.  Open  frame,  color 
elided  wire  lends,  hyp  ere  lie  core.  3  x 
l{%  I  3*.  Shipping  weight  7  pounds, 
4  for  $12*50  KEW 

1177  60  cycle  primary^  Ivvo  2^v  CT 
at  9A  each.  1780T  DC  test.  Use  as 
5,0ir  CT  OA  or  2%v  CT  ISA.  Cased 
3%  X  3%  s  5",  wUh  %*  ceramic  ter- 
minals. Shipping  wMifht  7  LBS, 
BRAND   NEW.    4   for  $18.50 


$3.50 


$5.00 


5763 
884 


Tubes,     pull-outs    from    new    military 

leUp    not   tested   but   fully   guaranteed.      $1,00 

Any  4  for  $S*75 

Hamfest   Seheduli:  FlntHaF,   Olilo   Sen't    13;    Peoria,   IIL    S«fi't 
IQ;  Cliicinnati  BtagfesL  S*p*t  27. 

B   C   ELECTRO  K I CS 

Telephone  312  CAIumet  5-2235 
2333  S.  Michigan  Ave.  Chicago,  lltinois  6D616 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces  interference  a 
Noisfl  on  All  Makes  Short 
Wa¥e  Rereivers.  Makes  World 
Will*  Btceptlon  Stronger. 
Clearer    «rt    All     Bandit 


Ftr  ALL  A  mate  w  Trim- 
mitten.  Guaranteed  for  SOO 
Wattt  AM  1200  SSB  Pi- 
Net  tr  Link  Dir«ct  F»«(f. 
Light.    Ntat.    Weatbtrpmf. 


Complete  as  shown  total  length  102  ft.  with  96  ft.  of  72  ohm 
hilanred  lwlnltm\  IM -impact  molded  rr'^onant  traps.  CWt,  3 
o£.  1*  X  5*  long).  Yqu  Ji]sf  tune  to  desired  band  for  beatdlllce 
rt'^uUs.  Escellpiit  for  ALL  world-wide  shurt-wave  receivers  and 
siiuaU'ur  transmitters.  Wot  NOVICE  AND  ALL  CLASi^  AMA- 
TEUTtS!  NO  EXTRA  Tt^^BS  OR  OABGETS  NKEUKD! 
[*]itminate5  5  ^^parEito  antennas  with  excellent  performance 
ji:t9a  ran  teed.  lnGonbj)JcuoiJs  for  Fussy  Neighberhoods  1  NO  HAY" 
WIHK  HOUSE  AI^PEARANCEI  EAST  INSTALLATION! 
I  'omplcte  Instrui-ihmfl. 

7.'>-4ft-2(l-15-in   ii]Ptor  hands.    Complete $15.95 

1(1-20-15-10  nicliT,   n4-ft.    (best  for  Hwre)   Complete   $14.95 

SEND  OKLY  $3.00  (caah,  ck.,  mo)  and  paj  poitoi&n  balance 
COD  plus  postaire  on  arrival  or  send  full  price  for  postpaid 
tellrer?.  Complete  imtaHatlcn  &  technical  instructlooi  fur- 
nished.   Free   Information  on  many  other   160-6   meter  intenna«. 


WESTERN    RADIO 


Available  only  from: 
•        DetiL   A7*9       • 


Kearney*   Nebrat&ka 


2  METER 


F  M 

IHhand   G.E.— E51B    1  pc  20  watt     $45 

1  ^a  I  . , , , 1  pc  30  watt     $65 

Molorola^SV    .....,.* 1  pc  10  watt 

I^ihand  O.E. — 8th  mo   .....,...**..♦... 2  pc  30  watt 

IjIITK     ^'al>\J      ...,«,,«.  .  I      .  .^i+.,.T.....<.l    pC  Su    W&tt 

Mcjtarola — 5Y    /, , . ,    . 1  pc  10  watt 

son 1  PC  SO  watt 

T'Ma'Jn    <  . . . 1  pc  IS  watt 

LtCA  Baae   Sta ,.,.... .3  pc  30  watt 

Access orlcH  $20 

F  M     HAM      SALES 


F  M 


$45 

S65 
$65 
S25 

$45 
S85 

sas 

$35 


I2al 
13al 

80DTJ 


6  METER 


I  '^^  '4    m    M    i^    m 


F   M 

1   Pi:     10  watt 

..., ,,-1  PC     50  watt 

..................  1  PC     10  watt 

', * ....  1  p«     30  watt 

60  watt 

Motorola  walkle  Talk 

llecelTers  13v 
Base  Sta    ... 

I  M V31>     ....  .     I r t.  +  .ii.  +  .p.p  +  i+X  PC 

2R^  with  order         FOB  Ft  W 

P,0<  Box  1574  Fort  Worth,  Texas 


^   p  -I  -I   i    p 


i      ■      I      fl      •!       ■       I  ■       1 

2  pc 


12  watt 

50  watt 
30  watt 
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JUST  PUBLISHED! 

The  Test  Equipment  Handbook  by  James  G.  Lee  W6VAT 


TEST 
EQUIPMENT 
HANDBOOK 


A  H  f  lifrUK*TlflM 


Test  gear  for  the  ham:  Practical  con- 
struction plans  and  complete  informa- 
tion for  a  transistor  VOM,  SWR-power 
meters,  dummy  loads,  and  other  pieces 
of  ham  test  equipment. 

Fully  illustrated,  32  pages.  Price:  50c, 


Published    by    73     Inc*^    Peterborough,    N.     H 


Goine  Mobtk???  Good  Mobiles  Go  QiVJSf^E^ 

We  Stock  Complete  Line  of  NEW-TRONICS    Antennas. 

We  mointain  the  fargest  stock  of  used  equipment 
in  the  Northeast  —  Engineering  Department  ^  Time 
Payment    Plan    availoble, 

WRITE    FOR    LATEST    COMPLETE    IfST 


Subscriptions 


73  Subscriptions 
1  yr  $  4.00^ 


2  yr  $  7.00, 


3  yr  $10.00 
LIFE    $50,00 


New  sub. 


Renewal  sub. 


Start  wittL 


If  you  like  73  we'd  appreciate  your  help  in 
getting  more  fellows  to  subscribe.  The  big 
diflBculty  is  to  overcome  iiaertia  and  actually 
get  them  to  sit  down  to  get  it  done.  We  try  to 
make  it  as  simple  as  possible  on  our  end.  The 
price  is  a  simple  (and  low)  $4,  Our  address  is 
simple:  73,  Peterborough,  N.  H, 


MASTER     ORDER     BLANK 

Name 


Address. 

City 


Call 


Zone- 


State, 


Zip. 


One  year  subscriptions 


6up  $2. 


ATV  $Z 


loAR  Membership  1  yr  $10. 


Back  issues  {50c  each)^ 
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J.  H.   Nelson 


*  Means  next  higher  frequency  may  be  useful. 
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73  MAGAZINE 


WRLOFFERS  YOU 
THE  FINEST  HAM 
EQUIPMENT  ON  THE 
MARKET  AT  PRICES 
YOU  CAN  AFFORD!! 

TOP  TRADE-IN  ALLOWANCE  ON 
YOUR  PRESENT  GEAR  FOR 
NEW  OR   USED   EQUIPMENT 

OVER  1200  PIECES  OF  RE- 
CONDITIONED  UNITS  AT  BEST 
PRICES  AND  4-WAY  GUARAN- 
TEE  

SEND  FOR  FREE"BLUE  BOOK" 
LISTING  ON  RECONDITIONED 
EQUIPMENT 

SEE  WRL  FOR  ALL  YOUR 
AMATEUR  NEEDS 

FREE  NEW  1964  WRL  HAM 
CATALOG 

WORLD  RADIO  LABORATORIES 

3415  WEST  BROADWAY 
COUNCIL  BLUFFS.  IOWA  51504 


NOW!  ORDER  YOUR 
GALAXY  TRANS- 
CEIVERS FROM  WRL! 

GALAXY  HE 

80-40-20  IVIE~rER3 

ONLY...  $349.95 

NO  DOWN  PAYMENT ONLY 

$17.00  MONTHLY  ON  WRL  CHARG- 
A-PLAN 

GALAXY  V 

S0-40-20-15-10  iVIEXERS 

ONLY...  $469.95 

NO  DOWN  PAYMENT  ,  ,  ,  ,  .  ONLY 
$21.00  MONTHLY  ON  WRL  CHARG- 
A-PLAN 

GALAXY  OF  FEATURES   (HI  &  Y) 

BOTH  MODELS -THE  BEST  IN  MOBILE  &  FIXED 
STATION  OPERATION, 

Handsome  ^styling -funttionar  design.  Brushed  alu- 
minum paneJ  with  4-color  etchings.  Flat  black  knobs 
and  perforated  steel  cabifiet  with  hinged  top. 

•  300  WATTS  SSB/CW  INPUT  conservatively  rated 

•  FULL  COVERAGE  ALL  BANDS 

•  BEST  FILTER  AVAILABLE  exceptional  2A   KC 
filter  stays  60  db  down -with  1.8:1  sfiape  factor 

0  MOST  COMPACT  300-WATT  TRANSCEtVERS- 
size,  6"  X  10V4^'  K  1 IV4 '.  Weighs  only  13  lbs. 

•  SELECTABLE  USB  OR  LSB  with  tlluminated  in- 
dicators 

•  ALC  CIRCUIT  BOOSTS  TALK  POWER 

TWO-WEEK  FREE  TRIAL* 


The  House  the  Hams  Built 


WORLD  RAOIO  LABORATORIES 

3415  WEST  BROADWAY 

COUNCIL  BLUFFS,  IOWA 

D  Enter  order  on  attached  sheet,  Q  Send 
Galaxy  HI  &  Y  brochure,  *  O  Send  trial  terms- 
D  Quote  trade  allowance  on  attached  sheet. 
~  Send  FREE  *'BIue  Book"  sheets.  Z'.  Send 
FREE  WRL  Ham  Catalog. 


t 
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NEW  NCX-5  ALL-BAND  TRANSCEIVER  FROM  NATIONAL  -  $585 


m     m 


.  The  Finest  Money  Can  Buy 
At  Half  The  Cost  of  Closest  Comparable  Equipment 


The  new  NCX-5  transceiver  is  dramatically 
superior  in  features  and  performance  to  the 
finest  equipment  previously  available,  yet,  at 
only  $585,  sells  for  the  price  of  ordinary 
transceivers* 

The  NCX-5  was  designed  as  a  total  amateur 
station  for  the  80,  40.  20,  15,  and  10  meter 
bands,  without  compromise  for  either  mobile 
or  fixed  station  operation.  Accordingly,  the 
NCX-5  incorporates  a  linear  solid  state  VFO 
with  essentially  no  warmup  drift  —  NCX  5  sta- 
bility from  turnon  is  equal  to  the  best  tube 
type  oscillators  after  *'warm-up*',  and  is  un* 
affected  by  large  excursions  in  temperature 
or  voltage  input.  Dial  calibration  is  by  means 
of  a  technique  previously  found  in  only  the 
most  expensive  military  equipment  —  a  digital 
counter  read  out  accurate  to  one  kilocycle  on 
each  band  with  additional  counter  calibration 
to   100  cycles- 

To  make  comparison  with  existing  equip- 
ment even  more  difficult  NCX-5  transmit  and 
receive  selectivity  is  by  means  of  National's 
new  S^pole  crystal  lattice  filter;  superior  to 
filters  of  any  type  ever  manufactured  for  ama- 
teur use.  Filter  bandwidth  is  2.8  Kc.  at  6  db 
with   a   6-60  db   shape  factor  of  1J:1, 


Selectable  upper  or  lower  sideband  is  includ- 
ed, together  with  a  new  Transceive  Vernier 
control  to  provide  up  to  =^  5  Kc.  separation 
of    receiver    frequency    from    the    transmitter. 

Other  important  features  are  D  VFO  input 
for  optional  VFO  console  d  VFO  console  in- 
corporates sptit-frequency  crystal  channels  as 
well  as  tunable  VFO  functions,  with  sharp 
selectivity  and  sidetone  oscillator  for  CW  op- 
eration a  Built-in  ALC  (10  db)  with  ALC  input 
for  NCL  2000  2  KW  amplifier  n  Two  R.  F. 
stages  in  receiver  a  New  separate  AM  de- 
tector as  wet!  as  product  detector  □  Front 
panel  choice  of  built-in  VOX,  PTT  or  new  MOX 
operation  n  Easy  access  hinged  cover  D  200 
watt  input  on  SSB  or  CW,  100  watts  AM  Q 
Break-in  grid  block  CW  O  Fast-attack  stow 
decay  AGC  n  S-meter/ plate  meter  n  May 
be  operated  from  NCX-A  or  NCX-D  power  sup- 
plies D  Optional  XCU-27  100  Kc.  calibrator 
a  f^obile  mount  included  d  National's  One 
Year  Warranty, 

Delivery  of  National's  new  NCX-5  transceiver 
will  be  in  September.  Call  or  write  your  author- 
ized National  dealer  today  for  trade-in  informa- 
tion on  your  present  rig,  and  make  certain 
you're  first  in  line  for  defivery! 


ADDITIONAL  NCX  5  SPECIFlCATrONS  —  Frequency  Range;  With  crystals  supplied  3,500  to  4,000  Kc,  7,000 
to  7.300  Kc,  14,000  to  14,500  Kc,  21.000  to  21,500  Kc,  28,500  to  29,000  Kc,  (Three  additional  crystals 
required  if  coverage  of  entire  28,000  ■  30.000  Kc.  band  rs  desired).  Types  of  Emission;  SSB  (selectaole 
upper  or  lower  sideband),  AM,  CW,  Output  Impedance  Range:  40-60  ohms,  Pi  network.  Frequency  Determina- 
tion: Double  conversion  with  crystal-controlled  high  frequency  oscillators  and  tunable  second  oscillator. 
Dial  Accuracy:  One  kHocycle  over  entire  500  Kc,  tuning  range  on  all  bands.  Dial  Calfbratien:  100  cycles  on 
all  bands.  Tuning  Ratio;  Identical  on  all  tjands;  10  Kc.  per  360^  rotation  of  marn  tuning  control.  Frei|uency 
Stabrfity:  Not  more  than  100  cycles  variation  in  any  ten-minute  period  from  turn-on  including  variation  in 
input  voltage  of  ±10%,  Siippression:  Carrier  -50db,  unwanted  sideband  -50db,  3rd  order  distortion 
products  -30db  at  full  output.  Keceiver  SensHlvity:  0.5  uv  for  10  db  S/N  in  SSB  mode.  Audio  Output' 
Better  than  2  watts;  3.2  ohms.  Microphone  Input:  High  Impedance.  Tube  and  Semi-Conductor  Complement: 
20  tubes,  15  semi-conductors,  41  functions;  Parallel  6G15's  in  P.A,  Dimensions:  6-5/16"  H.  13-5/8"  W 
11-5/8"  D.  Shipping  Weight:  26  pounds.  Power  Requirements:  700  V.D.C.  @  300  Ma.,  2B0  V,D,C.  @  160  Ma' 
-80  V.DX.  @  10  IVia.,  12.6  V,  @  5  A, 


NATIONAL  RADIO  COIflrANYy  INC.<^>^37  Washington  street,  melrose,  mass,  02176 

World  Wide  Export  Saltsi  Ad  Auriema  Inc.,  85  Broad  St.,  N.Y.C;  Canada:  Tri-Td  Associates,  81  Shepperd  Ave-  Vtf,,  Willowdale,  anlario 


